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This Interim Report contalns documentation of the work accompl|ished
during Phase | of the Value Englneering Company Investigation of pipeline

concepts, materials, and constructlion techniques for the U. S. Army Mobllity

Equipment Research and Development Command. The objective of Phase | of the

Gl

investigation was to select those pipeline concepts most technically feasible

and sultable for military land transportation of bulk petroleum fuels In a

)

theater of operation under wartime conditlons. The process of pipeline

concept selection during Phase | ccasisted of +he following steps: (1) Defin-

e

Ing the design constraints and plipellne characteristics which control the

configuration of a given system concept; (2) Defining the Interrelationships

between those factors; (3) Researching and describing alternative pipeline

e |

concepts; and (4) Selecting those candldate concepts which exhlbit the

greatest potential for use In the military land transportation of bulk

)

petroleum fuels.
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PREFACE

This Interim Report describes Phase | work authorized by the United

States Army Moblllty Equipment Resezrch and Development Command, Fort Belvoir,

Virginla, under contract DAAG53-76-C-0096.

The work detalled herein comprises the definition and preiiminary

gﬁ

evaluation portions of the investigation of pipeiline concepts, materials,

and construction techniques. Phase |1 will Invoive a more thorough Inves” iga-

tion of those pipelline concepts offering the greatest potential for military

application.

B3

The results of the investigation and the accompanying recommendations

£

concerning pipellne construction techniques will ultimately be combined with

studies on other aspects of the mllitary pipeline design problem to form part

3 ]
e Sa

of the background research and development materia! for revised miiitary

~:"-'1

planning.
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INTRODUCT i ON

£

Military land transportation and distribution of bulk petroieum

=

products under wartime corditions present compiex and demanding englneering

=

criterie for the design of a pipeline system. It Is the Army's ubligation

+o meet the numerous recuirements imposed !n Installation and operation. To

formance for those concepts.

)

) lg that end, the purpose of this study is to examine alternative pipeline
1 z concepts, and to select those candidates whose material propertles, jolin-
= Ing methods, and constructlon techniques most closely meet the following
} objectives:
I, Maximum system rellability
? L] 2. Maximum rate of constructicn {
y 3. Minimum crew numbers, slizes, and skill levels
. 4, Minimum total amount of equipment required
¢ S. Minimum: total [ife cycle cost for a complete pipeline system
6. Minimum fuel loss potential
g -8 7. Minimum repair and maintenance time ?
} The pipeline concepts selected as a result of the work during Phase | ,H
- of the investigation will be the subjeci of a more Intensive examination L
El during Phase |1, In order +o establish a detalled measure of cost and per- ;
1

s
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INVESTIGATION

Background and Scope

The bulk fuel supply concept using milltary pipeline systems has

[} proven to be an effectlve means for transporting large quantities of liquid
‘ hydrocarbon fuels. Nevertheless, the use of coupled pipelines presents

L! various problems with regard o material composition, installation, environ=-

ment, and other conslderations.

ij Welded steel plpelines currently dominate the industry, yet the welding
] 3 process requires perfection to assure rellable construction. To date, the
L3

Army has been unable to develop and maintaln adequate crews of qualified

1
lj welders to support tactical mlllitary operations.
Early develcpment of an automatic plpeline welding machline for use by

the Army made lit+le progress. The moblle plpe mill developud by industry in

{} the early 1960's showad promise, but I+s operation was beset by nroblems with
production rate, reltability, operabi!lity, maintalinability, manueverability,
y} transportabl!|ity, and safety. MERADCOM subsequently recommended termina-
% ?} tion of +he mobiie plpe mill development task. Both Ideas have since under-
)

gond commercial development, but are not the ultimate systems.
(1 The search for a more effective bulk petroleum distribution system,
however, has lad to use of alternative materials for construction. A Combat

Operations Research Group (CORG) study concluded that conventional steel

woL {} plpe be replaced with buckle-jointed aluminum pipelines. A feasibllity
study conducted for MERADCOM by Picatinny Arsena! suggested field fabrication
of fiberglass reinforced plastic (FRP) pipe as a potential means of military

pipeline construction. However, considering only the high throughput require-

ment and +he rate of plpeline construction required for mobile millitary Operaflo:
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an effective method of pipeline construction has yet to be determined.

The investigation of various pipeline concepts, materlals, and
constructlon techniques sultable for the military under stringent condi-
tions, Involves numerous considerations. The scope of the present study
necessarily cannot cover all materials, joining techniques, and construc-
tion procedures, but did involve a wide range of pipellne designs incor-
poraiing accepted industry application criteria, Particular attontion wes
glven to various materials used to fabricate the pipeline Inciuding metais,
plastics, composites and elastomers. Consideration also was given to oper-
ation and malntenance levels, personne!l requlired for installation, system
reliablility and cost.

Phase | of the Investigation was, in effect, a four-part study to
reduce the large number of possible pipeline concepts to a smailer number
of the most promising ideas designated for further analysis. The first part
consisted of defining the factors and characteristics to be considered and
constraints to be applied In determining +he concepts' technical feasibli!li+y and
military suitablility, The next part consistzd of establishing the Inter-
relationships between the factors, characteristics, and constraints. The
tnird part involved developing a comprehensive |isting of alternative pipe-
Iine concepts. The final part of the study was the evaluation of all con-
cepts identified and selection of those pipelline concepts offering the greatest
potentiai for use in a military bulk fuel distribution system environment.

Phase Il of the Investigation will be the more detalied study of those

selected concepts.
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Industry Survey

A considerable portion of Phase | effort Involved acquisition of
data pertaining to pipeiline material, installation, and construction tech-
niques. This was necessary to be able +o subsequently define the pipellins
concepts.

At the outset, 14 companies cited in CORG's Bulk Petroleum Facllities
and Systems (BPFS) Report (Reference 1), were contacted so as to update as
much as possible the report findings. £ppendix B contains a |Isting of those
companies. In addition, manufacturers and suppliers listed In Industrial
directories under appropriate "pipe" headinas were contacted. Of the 774 com-
panles contacted (Appendices B and C), 264 replied, Sixty-seven suppllied useful
information, and 29 supplied Information that was used In the conrepts.

Other sources of Information consisted of professional and trade organ-

lrations, listed In Appendix D, some of whom also furnished memoarship (ists.

i
!
|
;;
5




VTR, TSR T RN VRN SHTL T e - >

Deslgp Constraints and System Characterlistics

The factors affecting the design of military pipeline systems were

(1) external constraints, (2) storage, (3) t+ransportation, (4) installation,

| IS classifled as external design constralnts and pipeline system characteristics.
% * The external constraints were those factors pertalning more to external phys-
[! feal |imitations of tho pipeline than t+he Inherent system characteristics.
The pipeline's "total length" and "throughput" are examples of external con-
IJ straints, whereas "pressure loss" is a system characteristic. The factors E
ll are listed and deflned on the ‘ollowing pages under six major groupings: f
§

Lj (5) operation, and (5) pipe physicals. The |ist represents those parameters
considered primary to the pipeline system. It was not Intended to be all-
t} inclusive, but rather to reflect professional judgemen* as to the most signi-

ficant ltems.

'

?( ' ° External Constraints

(| Total Length ~ The total requirad length in miles of completed pipeline g

LJ measured from the port of entry to the bulk distribution breakdown point. 1

]

I %
» Throughput = The daily maximum required quantity of fuel to be passed §
} through the pipeline within 22 hours.

| )
; Installation Rate - The speed at which pipeline must be Installed (miles/day). 3
. Climate - The climatic conditions at the Installation location which affect

W pipeline instailation and operation.

§ Terrain - The surface features of the installation location which affect

pipeline Installation and operation.
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Hostil1ty Duration - The time span of the wartime conditions under which the

pipeline must operate

° Storage

Storage Lite - The maximum period of time materials may be stored under

probable (storage) conditions without deterioiation.
° Transportation

Air Transport - The degree of suitability for alr +ransportation via C-130

alrcraft.

Manhandling - The degree of suitabllity of pipeline components for repeated
physical handling by personne!; the maximum 2l lowable welght of materials per

man is assumed to be 30 pounds for repeated |if+ting.

Equipment Required - The types and quantities of equipment required for

dellvery of plpeline components to the installation site.
° Installation

Number of Crews - The total quantity of crew units required to Install the

pipeline at the specified installation rate.

Stze of Crews - The number of persons required on each installation (jolning)

crew to meet the specified installation rate with the method employed.

Skill Level - The level of training and practical experlence required of

each crew mamber for proper installation of the plipeline.
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Safety - The absence or presence of hazards (to personnel) Inherent In

» particular construction technique.

Equipment required - The types and quantitles of equipment required for

instailation and construction of the pipeline.

Surface vs Burled - The relation with regard to advantage of Installed

pipeline (below ground) to pipeline Installed at ground level.

Joining Method - The construction techniques and mechanical components

required to Join plpe sections during installation.

Time per Joint - The average eiapsed time required by personnel to Join

two plipe sectlons during installation and move to the next Joint.

Joint Cleanliness - The level of forelgn matter present during installation

which affects proper Jolning of pipe sections.

Manhandiing - The degree of sultability of plpellne components for physical

hand!Ing by personnel; the maximum allowable weight of materials per man Is

assumed to be 30 pounds for repeated I|if+ing.

Reuse components - Those pipel ine system components which are capable of

being reused In new construction.

Pre~Fab Capabl|ity - The possibillty of performing some assembly operations
prior to stringing the pipe, such as attaching a coupling to one end of each

length of pipe, sc that only one connection need te made at installation.

Bends vs Fittings - The relation with regard to advantage of the use of bent

pipe sections as opposed to the use of separate fittings for directional

changes In the pipelline.
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Righ--of-Way Required - The distance (measured in feet) required on elther

sida of the plpeline for equipment and personnel during installation.

inspection/Test ~ Tha Inspectlion and festing requirements for all components

of the completed pipeline.

‘ ﬁ ° Operation

11 Pump Horsepower - The hydraulic horsepower rating required of the pumps used

to prope! fuel through the pipelline.

Number of Pump Statlions - The total quantity of pwiplng stations required
i
Li for the total length to pump fuel at the specifled rate through the total

$ i length.

Pressure Loss - The overal! loss of fluld pressure due primarily to friction

as fuel passes through plipeline.

Velocity - The average speec of fuel flow necessary to maintaln the requl red

}j rate of flow through the pipeline.

Fiuld Temperature - The average temperature of fue! flowlng through the

pipeline, determined mainly by the climatic =onditions of +he plpeiine

location.

Rellability -~ Probability that the pipeline will continue in operation for

a given perlod of +ims.

Maintainablility - Probabl!ity of retalning an Item 'n or restoring an item

to operation under a given malntenance policy.
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. Product Contamination - The degree to which interior surfaces of plpe couplings
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Vulnerabillity - A measurement of the potentia!l for pipeline operation disrup-

tion by external forces (i.e. hostlle action).

Se~vice Life - The average expected length of time pipe!ine components will

function before requliring replacement.

Number Parallel Lines - The number of paralise! pipelines required fo maintaln

a specifled rate of flow.

AR i AT e o S

° Plpe Physlcals

LI

Material - Pipe material and !ts properties (l.e. composition, dersity).

o %

and fittings affect the quality of +he fluld being pumped through the plipeline.

Working Pressure - Average fluld pressures which fabricated pipe sectlions must

withstand during normal pipeline operation.

Friction Factor - Hazen-Wi|llams coefficient (usually 140~150) .

Welght - The average welght (in pounds) of fabricated plpe sectlons per foot
of length,

Diameter - Pipe diameter (in Inches).

Wall Thickness - Half +he difference between Inside and outside pipe diameter

dimensions (in Inches).

Section Length - Average length (in feet) of fabricated plpe sections.




In addition, certaln critical factors were glven speciflied |imits
by the Government In accordance with thelr overall program requlrements.
Thesz polints are |isted below:

o The Inltial average dally throughput requirement will be not less

than 10,000 barrels (420,000 gallons) consisting of a product mix

of approximetely |0 percent motor gasoline, 15 percent dlesel fuel

and 75 percent jet fuel.

o0 The maximum average dally throughput requirement wil!l not exceed

A
k Ll 35,000 barrels (1,470,000 galions) consisting of &product mix of
12 20 percent motor gasoline, 30 percent dlese! fuel and 5C percent
Jet fuel.
j] o The average disvance from the port of entry to the bulk distributlion

\ breakdown point will be 100 miles.
IJ o Construction, operation and maintenance of the plpeline shall be
Ii possible in climatic categories |, 2, 5, 6 and 7 as defined In AR 70-38.

o The nominal size of each candidate pipeline shall be elther 4, 6 or 8

1; Inches. Use of multiple parallel lines to obtain required throughput
)} requirements may be considered as an acceptable concept.
o All pipeline system components and sach item of required construction

, l’ equipment shall be alr-t+ransportable in C-130 alrcraft.




Inferrelationshlp of Design Factors

Following the definition of the external design constraints and the
pipeline system characteristics, the next objective was the definition of the
Interrelationships among +hose factors. To ald in that determination, the

factors wers arranged In a matrix simltar to that shown in Figure |, as a

. : i N EP e -
T et ST b n D WD g ST 17, g BT Tt h A

visual means of readlly assessing the Interrelaticnship of the variables con-

sidered. The factors were |isted as independent varisbies (row headings),

v
it
@
A4
#

,r,l

dependent variables (column headings), or both. The external constraints,

for example, could only be considered as Independent voriables. That is,

[Z t+hey affected certaln aspects of the system design, but In no way wero affected ?‘
; by the system de.ign. Conversely, such characteristics as the joinlng method j,
lj for the nipe segments were affected by some factors of the system design and, ';
fy In turn, themselves had a bearing upon others. _%

&

The relatlonships that were determined to be most signiflcant are Indi-

=

li cated by the location of the dots In Figure |, which may be read In the

; following manner: "The skill level required of the Installatlion crews (the

li tenth column heading) Is a funcilon of the equlpment required for installation
} (the seventeenth row headling), the pipe Joining method (the nineteenth row

headlng), ard the sultability of the joining methcd to elther pre~fabrication
Lg or pre-assembly (twenty-fourth row heading). As was the case with the original

compiiation of system design factors, the Interactions shown were not Intended

+o be all-inclusive, but were chosen to provide a ressonably constructed tool.

i
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| ST = f(MA)
AT = f(WE, SL)
: M = f(WE, DI, SL)
J ET = f(CL, TN, WE, DI, SL)
R ¢ TJ YO NL))
U NC = 8.8 ——r
. NC non~dimensional
: IR in mi/day
[J T in min/jolint
NL non-dimensional
‘I SL In f+
SC = f(CL, TN, El, JM, MI],
H l“ SK = f(El, JM, PF)
Lz SF = f(IR, CL, TN, SK, EI)
El = f(IR, CL, NC, SC, SK,
\ S8 = f(IR, CL, TN, HD, EI,
if M = £(IR, 4D, EI, RC, PF,
b TJ = f(CL, TN, SK, JM, JC,
. JC = f(TN, SK, JM)
!f Ml = £(SC, JM, WE, DI, SL)
| RC = (ST, JM, BF, MA)
PF = £(8T, JM)
{ BF = f(MA, DI, WT, SL)
j{ RW = f(ET, EI, JM, NL, DI)
,l IT = £(SB, JM, MA, WP)
' ]J py = TP__(PL)
714
i PH In hp
. | - PL In psli
- TP in gal/min
B |
- PL
% NP-—WE,-
i NP non~dimensional
' L PL in psi
‘ WP In psl

st at
2O

R )

WE)

SB, JM,
1T, MN,
MA, WP)
MI, PF)

The functional relatlonships Impiied by Figure | were written In
mathematical terms In the following |isting. There, those having strict

numerlcal relatlonshlips were written as complete equations.

RW, We, DI, SL)
VL)

T TE PY. eq giat o
AN
A N R
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1.85
- PL = 2.05 x 10% TL [l-121-1?3§%} (Based on Hazen-Wi|!lams
NL(FF)DI Equation)
d PL iIn psi
TL in miles
TP In gal/min
l NL non-dimensional

-

FF non-dimensional

I D! In Inches
Jg = 2408 TP
L} D12 (AL
A VE In f+/sec
TP in gal/min

i ' ' D! in inches
1 NL non-dimensiounal

|| FT = £(CL)
! RL = f{YL, CL, TN, HD, JM, FT, VL, SE, NL, PC, WP)
MN = f(TL, CL, TN, HD, SB, JM, IT, SE, NL)
|§ VL = f(TL, CL, TN, HD, SB, SE, NL)
{1 SE = ¢(CL, TN, HD, FT, RL, MN, VL, WP)
NL = #(TP, IR, PL, VL, WP, DI)
1 PC = (TP, ST, MA)
L WP = £(PL, MA, DI, WT)
FF = f(MA) (Hazen-Wil11lams Coefficient,
|. usually 140-150)
;; WE = 226 MA  (SL) (WT)(2 DI + WT)

| MA In 1b/in> (denslty)
L SL in f+ l
‘ WT In inches
Dl In iInches

L DI = (TP, NL, WP)

f DI)

t’ WT = WP+ {

WP In psi
z' DI in inches
‘ L MA in psi (allowable stress)

. WP in psi
!

- SL = f(AT)
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These functions were developed primarily as an ald to the detalled
definitlion of system concepts and as such wlll find more speciflc application
In Phase |1 of the study. However, for the first phase some of the relations
served as indicators to put some points of perspective into t+he overal|
system design problem.

For example, glven a sectlon length of 40 feet and an Installatlon
rate of 18.6 miles per day, the relation shown In Figure 2 Indicates how
rapidiy. the total number of installation crews for two |0-hour shlf+ts
increases with the time required to make the Jjoints, almost to the point
of excluding anything requiring more than |5 to 20 minutes.

Another Instance of such a |imitation Is shown In Flgure 3 where,
glven a throughput of 35,000 barrels per 22-hour day and a total system
length of 100 miles, the graph indicates how rapidly the need for additional
pumping statlons increases with a decrease In working pressure. Related to
this requirement are the reliablility |imits shown In Flgure 4 where, even
assuming a rellabllity of 1.00 for the plpeline itself, 1+ can be seen for
exzmple, that 1f a system required |6 or more pumping stations, the overal |

system rellabillty could not exceed .83.
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NG = 8,8 IRgTJ)(NL)
rj 700 —
] 600 — Four 4=inch Lines
i -1
L 500
1 | o
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Figure 2: Number of Crews as a Function of Time per Joint
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Figure 3: Number of Pumping Stations as a Function of Working Pressure
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REQUIRED PUMP STATION RELIABILITY

. Number of System Rellabl ity
i Pump Stations .75 .80 .85 .90
! .75 .80 .85 .90
[ 2 .87 .89 .92 .95
3 .91 .93 .95 .97
4 .93 .95 .96 .97
5 .94 .96 .97 .98
] 6 .95 .96 .97 .98
7 .96 .97 .98 .99 -
- 8 .96 .97 .98 .99 -
9 .97 .98 .98 .99 -
- 10 .97 .98 .98 .99 -
12 .98 .98 .99 - -
14 .98 .98 .99 - -
L 16 .98 .95 .99 - -
1 I8 .98 .99 - - -
§ 20 .99 .99 - - -
L 22 .99 99 - - -
24 .99 - - - -
26 .59 - - - -
28 .99 - - - -
. 30 - - - - -
5 35 - - - - -
f
gl
(Assuming 1.00 Pipe Reliablllity)
)
]

| —— e

ol
§ L Figure 4: Pump Statlon Rellability as a Function of System Rellability
E and the Number of Stations
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Scorlng Values

In order to employ the interrelationships or Interactions between

the design factors as a too! for comparison of t+he concepts, It was neces-

sery to assign a value to each of the 162 relationships shown In Figure |. 'ﬁ
. Then each pair of concepts could be compared on the baslis of each iInter-
'j action,

The method which was employed s as fol lows:

{! (1) Each row entry was assligned a value based upon +he number of desig-
nated Interactions !'n that row. For example, the row labeiled "Joining Method"

IJ has 12 interactlons. The Independent variable "Joining Method:, therefore,

has a value of 12/162 on the baslis of the 162 possible interactions.

(2) Each column entry was given a value based upon the number of inter-

{; actions In that ¢olumn and tha values from step (1) of each of the rows Inter-

TTRES

acting in that column. For example, the column labelled "Size of Crews" has

[ six interactlions whcse row values total 47/162. The dependent variable "Slze

l‘ of Crews" then has a value of 6/(47/162).
(3) The value for each Individual Interaction then was taken as the

‘! normalized product (rounded-off) of the row and column values. Using the same

5 b Rl W 3o S ISR

example as In steps (1) and (2) above, the product Is (12/162) +imes [6/(47/162)]

! or |1.532. Normalizing on the maximum possible value of 2.000 (which occurs at

i
ks

i
b

NN the interaction of "Service Life" as a function of "Climate") the scoring value

1. l - for the example 1s (1.532/2.000)10 = 7.66 or, rounded off, 8, as shown In
l § Figure 5 at Yhe Interaction of "Size of Crews" as & function of "Joining Method". t

After the results were complled, each interaction value was examined

for plausibility. Any anomalles were reconciled through re~examination of the

definitions of variables Involved.
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Evaluation of Concepts

Due to the large number of concepts defined, the number of interactlons
shown In Flgure 5, and the Incompleteness of +he data for some concepts, It
was declded that a more basic set of design evaluation criterla than that of
Figure 5 should be used to reduce the field of candidates. |t was Imper-
ative, however, that as many varlables as possible be considered.

The abbrevisted matrix shown In Figure 6 was developed for this

purpose. It required the spec!flication of only four independent varlables

(Jolning method, pipe material, working pressure, and weight), yet those four

had & bearing upon 27 of the 36 dependent varliables. The values used for each

P . BRI ..
| e i

of the Interactlons were the same as those assigned In +he full matrix.

.j Using thls chart +he concepts, taken in palrs, were scored by com-

f parison. That Is, the attributes of the two concepts were compared In each
of the 36 polints of consideration. lﬁ each Instance the concept having the

‘1 superior characteristics recelved the scoring value. In the case of equal

» qualifications or where sufficlent data was unavallable, both concepts were

.i awarded the value. Thus, the significance of the two total concept scores

[ was not thelr magnitudes, but the difference between them.
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Results

LRl ak

The res«|+s of the Phase | investigation were the accumulation of a
considerable amount of useful and curren: Information on pipellne systems
and Instaliation methods and techniques, the definition of system concepts,
the developiment of concept evaluation tools, and the selection of four concepts

for further Investigation.
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DISCUSSION

Update of BPFS Findlngs

The BPFS Report was used as background information, and an attempt
was made to contact all companies mentloned In the report in order to update
the date and determine the extent of new developments in areas pertalning
to piping, hardware, and welding techniques. Any additlonal information
avallable on materials, joinlng devices and methods, and high speed plpe~
IIne construction methods also was sollcited.

Of the 14 companies mentioned In the BPFS Report (see Appendix B)
Mobile Pipe Constructors, manufacturer of a mobile pipe mill, and Frieberg
and Fonnsbeck, who were suppliers of a spiral weld tube mill, could not be
located. Amercoat faliled to reply to Inquirles pertaining to FRP plpe
systems and Westinghouse did not reply with Information on i+s automatic
welder.

Three companlies Indicated no further development of products since
1969. They are Aerojet-Genesral with raspect to explosive welding ("Shock-
weld"), and Reynolds Aluminum and Rockwel! International (North American
Rockwell) with respect +o automatic welders.

However, based on responses recelved, 1t was determined that six
companles' products are currently avallable commerclally. CIBA~Gelgy
(referenced in the BPFS Report as CIBA Products) currently has FRP pipe
systems on the market as dues A. O. Smith. Gustin-3acon's and Victaulic's
grooved pipe couplings, Race and Race's coupled hose/pipe and Zapata's
(referenced as Anbeck's) "Buckle=Joint" are aVallab]e commercially. |+
also was determined that CRC Automatic Welding (CRC=Crouse International)

has developed an automatlic welder appiicable down to 24 inch diameter and
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Is currently working on applications in the |2-24 Inch dlameter range.
All data furnished for currently available Items was examined and Incor-

porated In the concapts considered.
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Concepts Deflined -

On the baslis of date obtalned from the companles contacted, 3V pipe-
|Ine concepts (see Appendix A) were ident!fled and defined, collectively
enploying an sssortment of conduit material and joining methods and tech-

niques. The only systems eliminated from further consideration employed

glass, wood, concrete, or lead pipe and, therefore, were not suitable for ﬁ
+the specifled military application. |
Of the concepts selected for consideration, all employed either
metalllc plpe, non-metallic pipe, or hose. Joining methods included
welding, adhesive bonding, couplings, friction, or mechanical means.

For purposes of identiflcation a five~digit hexadecimal number was
assigned to each concept, each digit representing a characteristic or para-
meter. The chart which follows (Figure 7) presents an explanation of the
code. For example, the 2 In the identification code Z173D signlfles the
concept status (proposed during thic study); the | Indlcates the Joining
method (mechanical coupling); the 7 ind!cates the joint geometry (separate
2 {+t1ngs); the 3 Indicates the joint description (thermal welding); and the
D indicates the conduit material (polypropylene pipe).

Recognlzing that application of any .oncept would fall Into the near
+Ime- frame, I+ was necessary to consider only those concepts elther commer-
cially avallable now in the form speclfied or those requiring only adaptation
or modlfication of equipmunt to meet the criteria. Any long-term process

development was not deemed feasible, hence, no concepts requiring that type

:
%
]

of development were consldered.
Concepts defined iIncluded flve systems currently used ty the military:
concepts 11112, 12342, 12343, |234E, and 1240E (reference Appendix A). Three

employ steel pipe and two use synthetic rubber hcse; four are jolned by
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mechanical couplings and one wel!ded; three coupiings are bolted and one

coupl!ng employs a cam and groove catch.




JOINT GEOMETRY

Not appllicable

V-groove butt joint

Plain end butt joint

Grooved plpe

Cam-and-groove coupling
Bell-and-spigot

Flanged

Separate Fittings
Tongue-and=groove
Swaged-onAgroovedApipe fit++ings

VOOdOUVMAEULIN—O

JOINING METHOD

Welding

Mechanical coupling

Adhesive bonding

Friction coupling

Continuous condult (Few joints)

U BN —
!

!
e

CONCEPT STATUS

———
[

| - Presently used by military
2 = Proposed during this stud

-4

—

= .

ﬁa.—.n-)

XXXXX

FIVE-DIGIT CODE

25 m

s

Figure 7: Concept ldentification Codes
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JOINT DESCRIPTION

.
o
B
R 1
fiiae)
R
)
i
R
s
b
Y
.
B
i
1
.
AN
M
)
B
i
B
;
R
“-;
u
P

0 = Not applicable
| - Manual welding
2 = Automatic welding
3 = Therma! welding
Y '? 4 - Bolted coupling
lJ 5 - Wedge locking coupling
6 - Latching coupling
7 - Bolted gripping coupling
l( 8 - Rubber sea! or "0" ring
: 9 - Flange clamp and "0" ring
’ N A - Locking strip
1( B - Butt-and-strap hand lay-up
1 - C - Threaded
D - Male/Remale threaded Integral coupling
) E - Swegling
' ), F - Latching lugs
‘ CONDUIT MATERIAL
2.5 | - Aluminum, schedule 40 plpe, 6061-T6 or 6063-T63
2 - Steel, APl 5L pipe, grade A or B
?i‘ 3 - Steel, 1ightwelght tubing
% 4 - Steel, schedule 40 plpe
5 - Steel, high=strength well casing
X 6 - Steel, spiral welded pipe
lj 7 - Cast iron plpe
8 - Ductile iron pipe
S8 - Polyvinyl chlortde (PVC) pipe
{j A - Polyester resin flberglass relnforced plastic
(FRP) plpe
B - Epoxy resin fiberglass reinforced plastic plpe
tj C - High denslity polyethylene (HDPE) pipe
] { D - Polypropylene pipe
3 E - Synthetic rubber hose
XXXXX

ol

FIVE-DIGIT CODE

(Figure 7 cont'd)
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Results of Evaluation

The results of the evaluation of the concepts using the scoring

matrix of Flgure 6 is shown In Figure 8.

There the concepts which were

paired for comparison at the varlious stages of the ellmnlnatlion process are

shown with thelr relative scores.

In Flgure 8, three concepts (2123C, 2173D, and 2458C) recelved

scores of zero. Thlis was dus to the fact that the materials involved,

high density polyethylene (HDPE) and polypropylene, were found not to be

compatible with the appllcable petroleum products throughout the specifled

environmental temperature range.

other system concepts are listed below.

System Concept

1z

12342

12343

1234E

1240E

21122

22008

Features

Rellabliiity,
Working Pressure

Skill level

Skill level,
Weight

Skill tevel, Time

Skill level, Time,
Welght

Reliabili{iy, Weld
Quality

Skill level, Time,
Welght

The merits or shortcoming of some of the

Dlsadvantages
Skill level, !nspection,
Time

Time, Welght

Working pressure,
Vulnerablli+ty

Working pressure,
Vulnerabi|ity

Working pressure,
Reltabllity

Skill level, Time

Working pressure
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11112 (181)
12.42 2 2 230
= ol 12343 (21%)
12343 {20M)
20111 tam > 1233 i24)
/ *
22008
21122 (242) )
212% [
211% ()
~_ 2
22000 (242)
22272 (2i8) ,
= 22273 (214)
22273 (220) >
22341 1230
22341 (227)
22341 {228)
22353 208) >
- 2234
22363 {22%)

22363 (234)
2240 (236) > \

22404 @,

2233 {22))
J24)

22404
223A8 (218 /7
SF | (242)

25F | 232)
22694 {2;2) .

225F1 (220)
22708 t222)
N 227AB
<2278 (204)
22871
228A1 (235)
3A1
228A2 (222
22948 (1232 2294
~_ 229
23284 (190}
23509 (222)
- 23508 (242)
23808 (242) \
23508 (211}
23709 (236)
23709 (219)
23708 (228) 2"
- 240€!
240L | (242)
N 240€! (197)
240E7 (219 A~
dQE ¢ X'}
24387 (222)
24308 (184)
24588 Q42)
4589 (242)
00 e 24589 1219)
458C (0
" 4709 (2200
{2073
_2..7.!1_.____2“ 24785 (242}
24751 (o1~
24789
24782 1203}
- =242 (sn /
| 234E {190) N\
A 22100 /
| 240E { =)
. (240F (2103

Figure 8: Elimination

Scoring Results
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2234\

22363

225F |

228A1

23508

249E!

24789

in Flgures 9 through 13.
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Skill level,
Working pressure

Skili level, Time

Skil! level,
Tims, Welght

Time, Weight,
Working pressure

Working pressure,
Welght

Working pressure.
Weight, Time

Skiii level,
Welght, Time

Y T T T N TR YT Y AT VLR T OOt

Time, Vulnerability

Working pressure,
Vulnerabllity

Working pressure

Ski1ll level, Equipment
required

Time

Skill level,
Equipment required

Working pressure,
Reliabiilty

The detalls of the scoring in each comparison are shown in Appendix E.

The five concepts which survived the elimination process are shown

In general, the qualities exhibited by all five

were relatively light weigh™, relatively fast joining times, and relatively

low skill

levels requlred.

This was, however, accomplished at the expense of

lower operating pressures and Increased vulnerabllity in some cases.
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Concept Code 2200B

-

Collar

. e T v 8 -

sy
3
e

Bearing Ring

[

— -

&le. FRP Pipe End Male FRP Plpe End

(on 8=inch only)

Z O-Ring Gasket

Figure 9: ClBA-Gelgy "Pronto-lLock” Joint
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Concept Code 22341

Coup!ing Halves

T T

L} Groove

Aluminum

Zj Gasket
1 Pipe End

Aluminum Pipe End — Coup! ing

Figure 10: Bolted Grooved-Plipe Coupling Joint
34

i ad ) P oy,
U LI A T PR L L L . - WL
AT N S s I T e il T et B b e e nd e e S




R TINTLT Y ST

ST

—

T R

e

E
¥
W .
3
g
£
E
4

et

jutop ,411GQeoey, aoey pue soey :|{ aunbly

yojei

pu3 edjd wnujunly o)ewdy \lvcu adjd wnujunjy 9|ey

3

35

6ujads yoypey

146Z¢ ®po) deduo)

g nvnnnru v Wbﬂub- ”U Tt \lau - : )

R Rl i 5

[TV AU A

PP

o

o
Cu At

M RL

T T O S WD)

AT

)
4

7

L bt L i LN

SN ERE TSN

$)

N SR

o

i

lv'; . z{iﬁ!”u"



jujof poi-cez, Abojouyosj euj|edid ejedez

:Z) ®4nb4

puj ad)gd peaoccu

O whujwn)y

T T ST T T TR YR VTP P TS TP T T

puj edy4 pe|ijeg wnujwnjy

(s8oe|d ¢)

juejeag Axod3

130¥Z °po) +daduo)

36

IR N T L TS P R O SR

i

RN

rland At sttt

[X

SESPALL XPNFE AN

AL L R

T D m) Tmom B0 el Bl e

LY peec

s = P PR T A

e 0 e e s it

bn



Concept Code 24789

—z/- PVC Coupling
|

Ll | ¥
A

~

Coupling Seal

' Figure 13: Seal Friction Coupling Joint
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Comparison to ExIsting Systems

Since the present military systems were not represented in each

el

mejor branch of Figure 8, I+ was necessary to rate each of the flve proposed

concepts against sach of the five present systems in order to establish thelr

relative merit. The results of this are shown Iin Figure 14. |n every case

=3

't can be seen that using the |imited criteria established, the proposed

=Y )

concepts outweigh the present systems. The numbers In parentheses below

the nroposed concept codes are the totul of the differences beiween the concepts

==

scores and the present systems' scores. The datalls of the scoring of each

comparison are shown In Appendix F.
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3 1z | 12342 | 12343 | 1234 | 12408
§§ 172 218 218 207 207
22008
(222 228 228 223 232
|
EE 180 227 223 195 218
2234
E O (228 {242 242 222 223
H’ g 10 204 208 208 21%
1
g 225F )
81 (s |22 220 226 232 242
i
! 199 173 180 183 200
240E1 |40 208 208 208 210
; (138)
lg 183 199 207 194 210
24789
3 |222 222 222 220 220

=

Flgure l4: Present Systems Compared to Proposed Concepts
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Concepts Selected

The four concepts selected are those with the highest scoring values
overall and represent those concepts remaining af+er the evaluation process
which ndicate, on the basis of performance, the greatest potentlial for mitl-
tary application. The four concepts, 220DB, 22341, 225F!, and 240El, on the
basis of Initial assessment, would meet the specifled criteria, Three emplcy
aluminum pipe, while one uses fiberglass relnforced plastic plpe. All are jolned
by methods basically avallable commercially,

The fifth concept from Figure |4 was eliminated from further considera-
tion because of Its lower scores and due to antliclpated seepage rates higher

than would be acceptable. That Is, In the usual application for that type

J
4
h
8
kA
N1
>
vy
o
s}’%
)
2

of plpe (wa*ter lines), relatively high seepage at +he Joints !s allowed as
the minimum quality leve! of the pipe. Development of that concept would,
therefore, require changes in speclifled tolerances, manufacturing methods,
and/or the geometry of the proptrietary seal involved. While this could
undoubtedly be accomp!lished, the other four concepts do not have problems of

this nature.
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Future Actions

The Phass il Investigation will assess, In detall, the effectiveness
for each of the four selected pipeline concepts as components of the overall
system for the distribution of bulk fuel. Particular attention will be directed

to costs involved.
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CONCLUS IONS

The Phase i investigation has ylelded the foliowing conclusions:

o On the basis of contact with professional and trade organizations

oy

and private Industry, oniy a few areas of pipelline technology have shown

=

marked progress or development In the last several years. For example,

rasiie ii P

automatic welding “echniques have Improved the quallty of Jolints, but because

<

there has been no reduction in time required, raplid pipeline Instaliation is

not possible. Hose Is relatively versatile, can be easily ‘ransported and

i ‘vj sy

=1

i
35

o

Installied, but its application Is |imlited by 1+s low working pressures.

=

o As a result of the Information obtalned and on the basis of prelim-

'@ Inary findings, the development of an effective corcept for rapid Installation 'ﬁ
3 of a system for dlstribution of bulk fuel appears feasible. %
E o All four concepts under conslideration appear to be superior, on the #
H limited basis of the preliminary evaluation to the milltary systems currently %
é avallable. %
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Concept Code 11112

e L e e b S

Description: This concept code represents a pipeline type cuirrently used
by the m!litery. It employs steel, APi 5L pipu, grade A or B, Joined by
manval welding, Weights of 4 inch, 6 inch, and 8 inch dlameter pipes are
10.00 LB/FT, (4.97 LB/FT, and 22.34 LB/FY, respectiveiy; corresponding
working pressures a=s 1700 psi, 1200 psi, and 1000 psl, respectiveiy.

Lo

Concept Code 12342

Descelpticn: This concert ccde represents a conventional tvpe plpeline
employ!ing steel, AP| 5L pioe grade A or B, with grooved pipe coupiings,
such as, Victuail¢ style 77 or Gustin-Bacon No. {00 bolted coupltngs.
Welghts of 4 inch, & Inch, and 8 Inch dlameter plpes are 10,00 LB/FT,

14,97 LB/7T, and 22.34 LB/FT, respectively; corresponding working pressures
are 1000 pst, 1000 psi, and 800 ps!, respectively.

Concept Codu 12343

Description: This concept code represents & convaentional type pipeline
omploying |lghtweight steel tubing with welded end nipples. The Joining
mathod Is the same as that used In concept code 12342, above. Welghts of
4 Inch, € Inch und 8 Inch dlameter tubing are 3.53 LB/FT, 7.28 LB/FT, and
9.51 LB/FT, respectively; correspondling working pressures are 600 psi,
€30 ps!, and 500 psi, respectively.

Concept Code |234E

Descripticn: This concept code represnnts a plpeline type currently used by
the military. |+ employs synthetic rubber hose assemblles &8s covered by
41L-H~52262, Joined by grooved pipe couplings. Weight of 4 Inch ¢lameter
hose Is 1,65 LB/FT, with a working pressure of 125 psi (500 burst/225 proof).

Concept Code |240E

Description: This concept code ¢epresents a pipellne type currently used by
the military, It employs synthetic rubbar hose assemblies as coverasd by
MIL-H-82127, jJolned by car and groove couplinjs. Weights of 4 Inch and 6
inch diameter hoses are |.25 LB/FT and 2.3 LB/FT, respective!y; corresponding
working pressure Is 100 psl for both diameters (400 burst/2U0 proot).




Concept Code 21111 é

Description: This concept code represents a proposed pipeline empioying
2luminum, schedule 40, 6061-T6 plpe, joined by marua! weiding. Welights

of 4 Inch, 6 inch, and 8 inch diameter pipes are 3.73 LB/FT, 6.56 LB/FT,
&nd 9.83 LB/FT, respectively; corresponding working pressures are 1000 psi,
800 psi, and 650 psi, respectively.

Description: This concept code represeats a proposed pipeline employing

« steal, AP| 5L pipe, grade A or B, Joined by automatic welding equipment,

o such as, that avaliable from Dimetrics, Astro-Arc, or Sclaky Bors. Welghts
! of 4 inch, § inch, and 8 inch diameter pipes are 10.0 LB/FT, 14.97 LB/FT,
and 22.34 LB/FT, respectively; corresoonding working pressuras are 1700
psi, 1200 psi, and !000 psi, respectively,

i} Concept Code 21122
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Concept Code 2123C

Description: This concert coda rapresents a pipeline employing high densirty
polyethylene (HDPE) plpe, Joined by thermal welding, such as Ryerson "Monoline"
and M. L. Sheldon "Sclalrpipe™. Weights of 4 iInch, 6 Inch, and 8 Inch pipe

‘ are 2.77 LB/FT, 5.99 LB/FT, and 9.35 LB/*T, respectively; corresponding working
iJ pressure is 150 ps! for all diameters.
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Concept Code 2177D

-
ra—

ﬁ Description: This concept code rspresents a pipeline employing Schedule 40
- polypropy'ene pips, Joined by thermally welded, separate fittings (R & G
E iJ Sioane " Fuseal"), Welght of 4 Inch and 6 Inch diameter pipes are |.87 LB/FY
. and 3.56 LB/FT, respectively; corresponding working pressures are 125 psi
% : and 100 psl, respectively.
2
! Concept Code 22008

2
E ii Description: This concept code represents a proposad plipeline employing epoxy ﬁ
4 resin fiberglass reinforced piastic pipe, joined by CIBA-Geigy "Pronto-Lock"
E - and "Pronto-tock 11" mala/femele Integral +hreaded couplings. Weights vor E
2 gf 4 Inch, 6 Inch, and 8 inch diameter pipes are 0.8 LB/FT, 1.7 LB/FT, and 3.3 e
i L8/FT, respectivety: corresponding working arascures are 300 psi, 200 psi, i
? . and 150 ps!, respectively. ;
L %
L :

Concept Code 22272

Descripticn: This concept code represents a proposed plipeline emploving steel,
AP{ 5L pipe, Grade A or B, Joined by Gustin-Bacon Nc. 200 bolted gripping
couplings. Welghts of 4 inch, 6 inch, and 8 Inch diameter pipes are 10.00
LB/FT, 14.97 LB/FT, and 22.34 LB/FT, respectiveiy; corresponding working
pressures are 1000 psi, 600 psi, and 500 psi, respactively.
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Concept Code 22273

Description: This concept code represents & proposed pipellne employing
|Ightwelght stee! tubing, jolned by the same mechanical coupling as that
used in Concept Code 22272, above. Welghts of 4 Inch, 6 Inch, and 8 inch
diameter plpes are 3.53 LB/FT, 7.28 LB/FT,and 9.5! LB/FV, respectively;
corresponding working pressures are 600 psi, 600 psl, and 500 psli,
respectively.

Concept Code 22341

3
i: Description: This concept code represents a proposed pipeline of a type
not currently used by the military. Conduit material Is aluminum, schedule
gE 40, 6061~-T6. Sections are joined by grooved plpe couplings, such as,
4 Gustin-Bacon No. 10! bolted coupling. Welghts of 4 Inch, 6 inch, and 8

inch dlameter pipe are 3.73 LB/FT, 6.56 LB/FT, and 9.88 LB/FT, respectively;
. corresponding working pressures are 1000 psi, 1000 psi, and 800 psi,
i} respectively.

{E Concept Code 22356
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Description: This concept code represents a proposed pipeline employing
ii splral-welded steel pipe, Jolned by Naylor "Wedgelock" wedge locking grooved-
i pipe couplings. Weights of 4 inch, 6 inch, and 8 Inch diameter plipes are
3.96 LB/FT, 7.94 LB/FT, and 13.20 LB/FT, respectively; corresponding working
pressure Is 400 psl for each dliameter.

Concept Code 22363

1 { ".'
Loyl
g L Description: This concept code represents a proposed pipeline of a +ype not
3 currently used by the military. Condult material consists of |ightweight
§ i& steel tubing with welded end nipples. Sections are joined by latching
g . grooved pipoe couplings, such as, Vicraullc style 78 or Gustin-Bacon No. |15, K
i Welghts of 4 inch, 6 Inch, and 8 Inch diameter tubing are 3.53 LB/FT, 7.28 é
. LB/FT, and 9.5 LB/FT, respectively; corresponding working pressures are .
l; 300 psi, 300 psi, and 300 psi, respectively. 3
]

| g

Concept Code 22401 3

Description: This concept code represents & proposed pipeline employing

i aluminum, schedule 40,.606!-T6 pipe, joined by cam and groove type couplings,
such as, Andrews 400A, 400D, 600A, 600D, 800A, 800D, or OPW 633-A, 633-D
NPT female threads (aluminum). Welights of 4 inch, 6 inch, and 8 inch

iE dlameter pipas are 3.73 LB/FT, 6.56 LB/FT, and 9.88 LB/FT, respectively;

corresponding worklng pressures are 100 ps!, 75 ps!, and 50 psi, respectively.
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Concept Code 22404

Description: This concept code represents 8 proposed pipeline employing
stee!, schedule 40 pipe, Jjoined by cam and groove type couplings, such as,
Andrews 400A, 400D, 600A, 600D, 800A, 800D ci OPW §33-A, 633-D NPT female
threads (steel). Weights of 4 inch, 6 inch, and 8 Inch diameter pipes

are 10.79 LB/FT, 18.97 LB/FT, and 28.55 LB/FT, respectively; corresponding
working pressure Is 100 psi for the 4 and 6 inch diameters.

Concept Code 224AB

Description: This concept code represents a proposed pipeline employing
filament wound epoxy resin flberglass reinforced plastic pipe, Jolined by
1 i bell and spigot coupling with locking key strip, such as those available
from Brunswick and Fiberglass Resources.

Concept Code 225F|

! Description: This concept code represents a proposed pipeliine employing

{ aluminum 6063~T63 pipe, Joined by Race and Race "Racebl|t" bell and spligot
: coupling with "O" ring and latching lugs. Weights of 4 inch, 6 Inch, and
8 inch diameter pipes are |.35 LB/FT, 3.06 LB/FT, and 4.64 LB/FT, respec-
ti tively; corresponding working pressure Is 350 psi for each diameter.

Concept Code 2269A

Description: This concept code represants a proposed plpeline employing
filament wound polyester resin fiberglass reinforced plastic (FRP) pipe,
Joined by Beetle "Quick-Lock" flange clamp with "O" ring. Weights of 4
- inch, 6 inch, and 8 inch diameter pipes are 1.5 LB/FT, 2.7 LB/FT, and
4.| LB/FT, respectively;corresponding working pressures are 20C psi, 200
psi, and 150 psi, respectively.

Concept Code 227AB

Description: This concept code represents a proposed pipeline employing
epoxy resin fiberglass reinforced plastic pipe, joined by Fiberglass
Resources' "Kwik-Key" coupling with "O" ring and locking strip. Weights
of 4 inch, 6 inch, and 8 inch diameter pipes are .8 LB/FT, 1.6 LS/FT, and
2.7 LB/FT, respectively; corresponding working pressures are 350 psi,

250 psl, and 260 psi, respectively.
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Concept Code 227C5

Description: This concept code represents a proposed plipeline employing
high strength well casing steel plpe, joined by Armco "Sea! Lock" threaded
well casing couplings. Weights of 4 Inch, 6 Inch, and 8 Inch dlameter
pipes are 11.60 LB/FT, 23.00 LB/FT, and 32.00 LB/FT, respectively;
corresponding working pressures are 2100 psl, 1700 psi, and 1500 psi,
respectively.

Concept Code 228Al

Description: This concept code represents a proposed plipeline employing
aluminum, schedule 40 pipe, Jjoined by Sandia Labs' male/female tongue and
groove coupling with locking strips ("Taped Jolnt"). Welghts of 4 Inch,
6 Inch, and 8 inch diameter pipes are 3.73 LB/FT, 6.56 LB/FT, and 9.88
LB/FT, respectively; corresponding working pressures are |700 psi, 1200
psi, and 1000 psi, respectively.

Concept Code 228A2

Description: This concept code represents & proposed pipe!ine employing
steel, APl 5L plipe, Grade A or B, Joined by the same coupling as that used
In Concept Code 228A|, above. Weights of 4 inch, 6 Inch, and 8 inch:
diameter plpes are 10.00 LB/FT, 14.97 LB/FT, and 22,34 LB/FT, respectively;
corresponding working pressures are 1700 psi, 1200 psi, and 1000 pst,
respectively.

Coacept Code 22943

Description: This concept code represents a proposed plpellne employing
epoxy resin fiberglass reinforced plastic pipe, Joined by "Gamagrip"
swaged-on grooved plipe couplings. Weights of 4 inch and 6 inch diameter
pipes are .8 LB/FT and 1.7 LB/FT, respectively; corresponding working
pressures are 225 psi and 250 psi, respectively.

Concept Code 232BA

Description: This concept code represents a proposed plipeline employing
filament wound polyester resin fiberglass relnforced plastic (FRP) pipe,
Joined by butt and strap hand lay-up of resir. and mat, such as that avall-
able from Century Fiberglass. Welights of 4 inch, 6 inch, and 8 inch
diameter pipes are |.5 LB/FT, 2.7 LB/FT, and 4.| LB/FT, respectively;
corresponding working pressure Is 150 psi for each diameter.
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Concept Code 23509

Description: This concept code represents a proposed plpeline employing
polyvinyl chloride (PVC) pipe, Jjolned by cemented (adhesive bonded) bell
and splgot couplings, such as those avaliable from Certain-Teed. Welghts
of 4 inch and 6 inch diameter pipes are |.822 LB/FT and 3.947 LB/FT,
respectively; corresponding working pressure is 200 psi for both dlameters.

Concept Code 2350B

Description: Thlis concept code represents a proposed pipeline employlng
epoxy resin fiberglass reinforced plastic pipe, jolned by cemented

(adhesive bonded) bell and spigot couplings, such as those avallable from
Fiberglass Resources, Fiber Cast, and Koch. Welights for 4 inch, 6 Inch and 8
Inch dlameter plipes are .8 LB/FT, 1.6 LB/FT, and 2.7 LB/FT, respectively;
corresponding workling pressures are 350 psi, 250 psi, and 260 psl,
respectlively.

Sate.
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Concept Code 23709

o Tamnny
ey

Description: Thls concept code represents a proposed plpeline employing
polyviny! chloride (PVC) plipe, Joined by cemented (adhes!ve bonded)
fittings, such as those avallable from Certaln-~Teed and Dixie Plastics.
Weight of 4 inch, 6 Inch, and 8 inch diameter plpes are |.822 LB/FT,

3,947 LB/FT, and 6.679 LB/FT, respectively; corresponding working pressure
Is 200 psi for each dlameter.

&=

-

Concept Code 2370B

Description: This concept code represents a proposed pipeline employing
epoxy resin fiberglass reinforced plastic (FRP) pipe, Joined by Conley

FRP cemented (adhesive bonded) fit+tings. Weights for 4 inch, 6 Inch, and
8 Inch diameter plpes are .8 LB/FT, 1.6 LB/FT, and 2.7 LB/FT, respectiveiy;
corresponding working pressure is |50 psi for each diameter.

Concept Code 240El

I

E Description: This concept code represents a proposed pipeline employing
aluminum, schedule 40, 6061-T6 pipe, Jolned by Zapata "Zap-Lok" swaged
bel| and spigot friction coupling. Welghts of 4 inch, 6 Inch, and 8 Inch

I diameter pipes are 3.73 LB/FT, 6.56 LB/FT, and 9.88 LB/FT, respectively;

SR

corresponding working pressures are 1700 psl, 1200 psi, and 1000 psi,
respectively.
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Concept Code 240E2

Description: This concept code represents a proposed pipeline employing
stee!, APl 5L plpse, Grade A or B, Jolned by the same method as that used
In Concept Code 240E!, above. Welghts of 4 inch, 6 inch, and 8 Inch
diameter pipes are 10.00 LB/FT, i4.97 LB/FT, 22.34 L8/FT, respectively;
corresponding working pressures are 1700 psi, 1200 psi, and 1000 psi,
respectively.

Concept Code 24587

Description: Thls concept code represents a plpeline employling cast iron
pipe, Jolned by a bell and splgot type friction joining mechanism with an
"0" ring seal, such as McWane "Tyton" and American "Fastite". Weights of
4 inch, 6 inch, and 8 Inch dlameter pipes are |5 LB/FT, 23.9 LB/FT, and
34.7 LB/FT, respectively: corresponding working pressure Is 350 psl for
each dliameter.

Concept Code 24588

Description: This concept code represents a plpeline employing ductile 1ron
pipe, Joined by a bell and spigot type frictlon joining mechanlsm with an
"O" ring seal, such as McWane "Tyton" and American "Fastite". Welghts of

4 Inch, 6 Inch, and 8 iInch diameter pipes are 13.4 LB/FT, 21 LB/FT, and 29.7
LB/FT, respectively; corresponding working pressure Is 350 psi for each
diameter.

Concept Code 24589

Description: This concept code represents a proposed pipe!ine employing
polyvinyl chloride (PVC) pipe, Joined by bell and spigot coupling with
rubber seal, such as ASC Plastics' "Vulcan" with !ategral coupler; Certaln-
Teed "Fluld-TIte"; Clow "Bel|-Tite"; Ethy! "Bell~Ring"; Johns=Manville
"Ring=Tite"; Rehau "Mechan-O-Joint"., Welights for 4 Inch, 6 Inch, and 8 inch
dlameter plipes are |.86 LB/FT, 4.05 LB/FT, and 6.9! LB/FT, respectiveiy;
corresponding working pressure Is 200 psi for each diamter.

Concept Code 2458C

Description: Thls concept code represents a pipeline employing high density
polyethylene (HDPE) duct, with a be!l and spigot type friction joining
mechanism with an "O" ring seal, such as Phillips Products "Driscon 3700".
Welghts for 4 inch and 6 Inch |lne are .96 LB/FT and |.82 LB/FT, respectively;
corresponding working pressure Is 75 psi for both dlameters.
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Concept Code 24789

Description: This concept code represents a proposed pipellne employing
polyviny! chioride (PVC) pipe, joined by Tridyn "Wedge-Tite" friction
coup!ing with rubber seal. Weights of 4 inch, 6 Inch, and 8 inch diameter
plpes are |.48 LB/FT, 3.22 LB/FT, and 5.44 LB/FT, respectively; correspond-

ing pressure 1s 200 psi for each dlameter.
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Concept Code 247E|

Description: This concept code represents a proposed pipelline employling
aluminum scnedule 40, 6061-T6 pipe, Jolned by McDonnell "Duraswage" swaged
friction couplinrgs., Weights of 4 inch, 6 .Inch, and 8 inch dlameter pipes
are 3,73 LE/FT, 6.56 LB/FT, and 9.88 LB/FT, respectlively; corresponding
working pressures are |700 psi, 1200 psi, and 1000 psi, respectively.
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Concept Code 247E2

==

Description: This concept code represents a proposed plipeline employing
steel, AP| 5L plipe, Grade A or B, joined by the same method as +hat used
In Concept Code 247El, above. Welghts of 4 inch, 6 Inch, and 8 inch dla-
meter plpes are 10.00 LB/FT, 14.97 LB/FT, and 22.24 LB/FT, respectively;
corresponding working pressures are 1700 psi, 1200 psi and 1000 psi,
respectively.
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Returned Reply

By USPS

Recelved

Used In“
Conce fsf

Information

Asrojet-General Corporation (AOMC)
9236 East Hall Road
Downey, Callfornia 90241

Aeroqulp

Gustin-Bacon Division
Post Office Box 927
Lawrence, Kansas 66044

Amercoat Corporation
Ameron Corrosion Control Division
Brea, California 92621

Anbeck Company

Post Offlce Box 19415
Houston, Texas 77024
(See Zapata)

ClBA-Gelgy Corporation
Pipe Systems Department
9900-T Northwest Freeway
Houston, Texas 77018

CIBA Products Company
556 Morris Avenue
Summi+t, New Jersey 07901
(See Clba-Gelgy)

CRC~Crose International, Incorporated
Post Office Box 3227
Houston, Texas 77024

Frieberg and Fonnsbeck Associates
Post Office Box 2127
Fullerton, Callfornia 92633

Gustin-Bacon Division
Certain-Teed Products Corporation
Post Otfice Box 15079-S

Kansas Clity, Kansas 66115

(See Aeroquip)

Mobile Pipe Constructors, [ncorporated
{6 Edgewater Drive
Belvedere, Callfornia 94920

Mohr, Glen

Post Office Box 52

Linthicum, Maryland 21090
(See Moblle Pipe Constructors)

Race and Race, |ncorporated
Post Offlice Box 1400
Winter Haven, Florida 33880
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Returned Reply Useful Used In
By USPS Received Information Concepts

Reynolds Alumlinum Company X X
Post Offlice Box 27003-ZA
Richmond, Virginla 23261

e B

]

Rockwel! International X b
i North American Aviation Group
d 1700 East Imperial Highway !
El Segundo, Callfornia 90245 é
i p
i; Smit+h, A. 0., Corporation X X X
Relnforced Plastics Division
m 2700 West 65th Street
i Little Rock, Arkansas 72209
- Victaullc Company of Amerlica X X X
{ 3102 Hami(ton Boulevard
- South Plainflield, New Jersey 07080
i Westinghouse Electric Corpoiation
8 Industrial Equipment Division
: Post Office Box 300
i }) Sykesville, Maryland 21784
| : Zapata Pipeline Technology, Incorporated X X X
L 252| Falrway Park Drive
25 Sulte 420
: Houston, Texas 77018
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APPENDIX C
New Comptnies Contacted
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Used In &

Returned Reply

By USPS  Recelved Information Concepts::

Aanonson Sprinkler Company
5434 East Tulare Street
Fresno, Callfornla 93727

Abbeon Cal, Iincorporated

123-33 F Gray Avanue
Santa Barbara, California 93101

Abbott Rubber Company
2482 Delta Lane
Elk Grove Village, |llinols 60007

Academy Metal Products Company, |ncorporated
i0 Edward Hart Drive
Jersey City, New Jersey 07305

Adadia Plastics, incorporated
East Bethpage Road
Pialnview, New York 1{803

Accurate Machine Products Corporation
712 West Walnut Street
Johnson City, Tennessee 37601

Ace Irrigation and Manufacturing Company
Kearney Alr Force Base
Kearney, Nebraska 68847

Acer and Whedon, |ncorporated
216 Commercial
Medina, New York 14103

Aclpco Steel Products

Division of American Cast |ron Pipe Company
2900 16+h Street, North

Birmingham, Alabama 35207

Acme~Hami | ton Manufacturing Corporation
Post Office Box 36!
Trenton, New Jersey 08603

Acme Tube, Incorporated
| Somerset Valley Industrial Campus
Somerset, New Jersey 08873

Action Plastics Company
52 Furler Street
Totowa, New Jersey 07511

Adam Metal Supply
625 Evans Street
Elizabeth, New Jersey 07072
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Adams Company
1477 McCarter Highway
Newark, New Jersey 07104

AFC, Incorporated
Highway 52, South
Chatfield, Minnesota 55923

A & G Plastic Products, incorporated
Post Office Box 838A
Sturgis, Michigan 49091

AGL Welding Supply Company
600T U. S. Highway No. 46
Cl1fton, New Jersey 07015

Air Plastics, Incorprorated
Post Office Box 42067

9707 Kenwood Road
Clncinnatl, Ohlio 45242

Alaskan Copper and Brass Company
3223 Sixth Avenue, South
Seattle, Washington 98134

Alaskan Copper Works
3609 East Marginal Way
Seattie, Washington 98134

Albert Equlpmeni Company, !ncorporated
Post Office Box 45688
Tulsa, Oklahoma 74145

Albert Pipe Supply Company, Incorporated
109 Varick Avenue
Brooklyn, New York |1237

Alcan Atuminum Corporation
100 Erfeview Plaza
Cleveland, Ohio 44114

Alert Stee! Products Company

3110 East 87th Street
Chiczgo, (tlinols 60617

C3
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Returned Reply Usefuli Used In &
By USPS Recelved Information Concepts =

All Boro Metal Products Company, Incorporated X
€08 Fenlmore Road
Maraironeck, New York 10543

SR RS S P,

Allegheny=-Ludium Steel Corporation X
Division of Allegheny~Ludlam {ndustries, Incorporated
Depariment TR, Cifver Bullding

Pi+tsburgh, Pennsylvania 15222

SEASNZIRIS

YT

Allled Chemicail Corporation
Plastics Divislion

Post Office gex 2365R
Morristown, New Jersey 07950

.

<,

g
&=

SEs

Allled Fluld Components Corporation
35=51 41st Street
Long Island City, New York 1110}

&5

s Tk

Allls-Chalmers Corporation
Incustrial Tractor Division
Post Offlce Box 521
Topeka, Kansas 66601

[ >

ST

e Y

Ali Steel Plpe and Tube, Incorporated
145 Weldon Parkway
Maryland Helghts, Missour! 63042

S R AT ST
T

Aimac Plastics, Incorporated
47-42A 37th Street
tong Island City, New York |!10]

L il
£ ~rid

Alon Processing, !ncorporated X
Grantham Street
Tarentum, Pennsylvania 15084

e ]
€ iy,
oo

" Alro Plumbing Specialty Company, Incorporated
396 Flushing Avenue
y Brookiyn, MNew York 11205

Alside, Incorpcrated
3769 Akron-Cleveland Road
Akron, Ohto 44309

LT, A TN T e

Aluminum Allovs Corporation
390 Plantrme Road
Manhasset, Naw York 11030

Aluminum Company of America X X
1226 Alcoa Bullding
Pittsburgh, Pennsylvania 15219

Afuminum MI{| Supply Corporation
Frankton 5treet and Hook Creek
Valley Stream, New York |1£82

C4
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Returned Reply Useful Used In
By USPS Received Information Concepts

Aluminum Shapes, |ncorporated
9014 River Road
Delair, New Jarsey 08110

N & @m
i e

American Bridge Division X
United States Steel

Sixth and Grant Streets

Plttsburgh, Pennsylvania 15219

Ainerican Cast lron Pipe Company X X
American Steel Pipe Divislon

Post Offlce Box 2727

Birmingham, Alabama 35202

American Fiberglass Fabricators, lIncorporated X
32000 Winding Waters Lane
Elkhart, indlana 46514

sy

American Gilsonite Company X
4 1150 Kennecott Building
3 Salt Lake City, Utah 84111

T

American Hoechst Corporatlion
Route 202~206 North
Somervilie, New Jersey 08876

=3

=

&

American Folymers, Incorporated
50 California Avenue
Pastterson, New Jersey 07510

American Tractor Equipment Company X
813| San Leandro Street
Oakland, California 94604

Ameron
400 South Atlantic Boulevard
Monterey Park, California 91754

I T TS,

Ames-Frey Company X
1430 Adalia Street

Post Office Box 3177

South EI| Monte, California 91733

=3
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Amcco Chemicais Corporation
industrial Products Division
1530 Commerce Drive

Stow, Ohlo 44224

Ampco Metal Division
Ampco-Pl++sburgh Corporation
38+h and Maple Street
Milwaukee, Wisconsin 53201

Anaconda Amerlicen Brass Company
414 Meadows Street
Waterbury, Connecticut 06720

Anchor Plastics Company, Incorporated
36=35 Thirty=fifth Street
Long Island City, New York 11106

An=Cor Industrial Plastics, Incorporated
388 Sweenev Tr,
North Tonawanda, New York 14120

Andonian Cryogenivs, Incorporatad
28 Farwel| Street
Newtonville, Masszchusetts 02160

Andrews Industries, Incorporated
Route 130
Dayton, New Jersey 08810

Ano=-Coi !l Corporation
60 East Main Street
Rockville, Connecticut 06066

Anvit Products, Incorporated
31 Lamond Street
Allison Park, Pennsylvania (5101

Apex Fibreglass Products Division
100 Elm at Washington Street
C.aveland, Ohlo 4411{3

Applied Plastics Company, Incorporated
403 South 6th Street
Ml Iwaukee, Wisconsin 53204

Arby Construction, Incorporated

14901 West National Avenue
New Berlin, Wisconsin 5315/}

cé
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Returned Reply Usefu! Used in?
By USPS Recelved Information Concepjgﬁ

an T

Arco/Polymers, Incorporated
1500 Market Street
Philadelphla, Pennsylvania 19101

2 ﬁ‘.

N

Argo Plastics Products Corporation X
2433 East 75th Street
Cleveland, Okin 44104

- N

Argus Chemical Corporation

Subs. of Witco Chemical Corporation
633 Court Street

Brookliyn, New York 1123|

S S e

Armco Steel Corporation X X X
Post Office Box 600
Middletown, Ohio 45042

ey

. Arrow Industrles, |ncorporated
ﬁ 44 East 8th Avenue
‘ Midvale, Utah 84047

AP Y R AN S O T T I e e LN - R eI
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2} Arrow Tank Company, Incorporated X
i Continental Pipe Manufacturing Company, Incorporated

20 Barnett Street

Buffalo, New York 14215

e oA s i, 2 I R o

ASC Industries, Incorporated
\ . 6938 West Goshen Avenue
Bl Visalla, Californla 93227
LY
ASC Plastics, Incorporated X X X
?{ North 810 Fancher Way
! Spokane, Washington 99206

: Ashland O1l, Incorporated
! 1409 Winchester Avenue

’ Ashland, Kentucky 4110I _
iy Assoclated Pile and Fitting Corporation X
- 202 Rutherford Boulevard

Clifton, New Jersay 07014

e e —————— "
———

P Assocliated I astic Fabricators, |ncorporated
222 Hintz Road
Wheeling, |1linois 60090

Astro-Arc Company X X X

11144 Penrose Street
Sun Valley, Californla 91352

c7




A gpT = et S ey e e T Ty ™

Returned Reply Useful Use
By USPS Recelved Information Con

Astubeco, |ncorporated
73 George Road
Edgewater, New Jersey 07020

Atlantic Pipe Bending and Fabricating Corporation
Post Office Box 261
Montvale, New Jersey 07645

AT

Atlantic Pipe Corporation
60 North Washington Street
Plainville, Connectlcut 06062

Atlas Corporation (Titeflex) X
603 Hendee Street
Springfield, Massachusetts 01109

!
g: Atias Plastics, Incorporated
77-T Dingens Street
l% Buffalo, New York 14206
)

I8 Aztec Products, |Incorporated
' ~} 468-T Paterson Avenue
' ’\ East Rutherford, New Jersey 07073
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Returned Reply Useful
By USPS Recelved Information Conceptsi

3
'

Babcock and W!!lcox Company ¥ X
161 East 42nd Street
New York, New York 10017

Badal | Company, Incorporated X X
4904 Calumet Boulevard
Hammond, Indiana 46320

"y

Badger Aluminum Extruslons
960 Georglia Avenue
Brooklyn, New York {1207

e

g

Bancroft, H. S. Corporation
2 Rockhil! Industrial Park
Cherry Hill, New Jersey 08003

i)

ﬂ Barber-Greene Company
: 400 North Highland Avenue
Aurors, lllinols 60507

==

% Barrows Corporation
Langdon and Wiehe Roads
Cincinnati, Ohlo 45237

48 Bart Manufacturing Company X
&ﬁ 126 Manchester Place
Newark, New Jersey 07104

g 1

Bassett Steel and Tube Company X
Pcst Office Box 40
King of Prussia, Pennsylvania 9406

R s Sk

g

; Baxter Rubber Company
3 10 Spielman Road
Fairfield, New Jersey 07006

3. C. Pump and Engineering, Incorporated
RFD 2, Box 655
Merritt !sland, Florida 32952

Beal| Pipe and Tank Corporatlon X X
12005 Nort+h Burgard ;
Portland, Oregon 97203

Beetle Plastics, Incorporated X X
Post Office Box {123
Dayton, Ohlo 4540|

Belmont Smel+ing aund Refining Works, Incorporated X
320 Belmont Avenue
Brooklyn, New York 11207

Beloit Plipeilne Construction, Incorporated
Route |, Highway 5|
South Beloit, Illinols 61080

co
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Returned
By USPS

Reply Useful Used In ?

Beltran Assoclates, Incorporated
1141 East 35th Stireet
Brooklyn, New York (1210

Bergen Point Fabricators, Incorporated
213 West 5th Street
Bayonne, New Jersey 07002

Berger Industrles, [ncorporated
74~16T Grand Avenue
Maspeth, New York 11378

Bernard Pipeline Company, |ncerporated
Post Office Box 8176
Akron, Ohio 44320

Bethlehem Steel Corporation
Bethlehem, Pennsylvanla 18016

Bethlehem Steel Corporatlon
Supply Divislon

16 West Sixth Street

Post Offlce Box 2171

Tulsa, Oklahoma 74119

Bieler National Industries
45-T Gllpin Avenue
Hauppauge, New York 11787

Birmingham Tank Company
62! Fourth Avenue, South
Birmingham, Alabama 35233

Bishopic Products Company
4413 Kings Run Drive
Cincinnati, Ohio 45232

Bittner Industries, lncorporated
Post Offlce Box 10265
Moblile, Alabama 35810

Blanchard Industrles, Incorporated
179~T Main Street
West Orange, New Jersey 07052

Blickman, S., Incorporated
526 Gregory Avenue
Weehawken, New Jersey 07087

Bium, Julius and Company, {ncorporated
Off Highway 17
Carlstadt, New Jersey 07072
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Returned Reply Useful Used In ;
By USPS Recelved Information Concepfs%

Boller Tube Company of America X
Boyd Bullding
McKees Rocks, Pennsylvanla. 15]36

Bond Brothers, |ncorporated
145 Spring Street

Post Office Box 26

Everett, Massachusetts 02149

Bonded Fibre Glass Company
201-203 19th Street
Union City, New lersey 07087

Boothe Engineering Company X
Post Offlce Box 97T
Tonawanda, New York 14150

. - . .
L L i < - - .
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Borden Chemical Company X
Divislion of Borden

511 Lancaster Street

Leominster, Massachusetts 01453

Borg-Warner Chemicals - Plastics
Post Office Box 68
Washington, West Virginia 26181

Bowerston Shale Company X
Post Office Box 199
Bowerston, Ohio 44695

Bradco, !ncorporated
Post Offlce Box 266
Delhi, lowa 52223

Brass-Craft Manufacturing Company X
618 Fisher Bullding
Detroi+, Michigan 48202

g o Y . ; e Tl oot 20 il g 37 i e .
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Briggs Rubber Products Company
Post Office Box 2657
Wilmington, Delaware 19805

Brown Boiler and Tank Works, Limited
1052 Brown Street
Franklin, Pennsylvania 16323

Brown, Roscoe, Saies Company, Incorporated X
Route |
Lenox, lowa 5085|

Brown Strauss Corporation X
14th and Osage Streets
Kansas City, Kansas 66119
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Returned Reply Useful Used In *ﬂ
é% By USPS  Recalved Information Concepts 4§
Brucar Equipment and Supply Company, |Incorporated X Eﬁ
300 Babylon Turnpike A
ff Roosevelt, New York 11575 ‘
W
Brunsw!ck ‘ X X X
lg One Brunswick Place
; Skokie, lllinols 60076

Bethlehem Stee! Corporation

i} Buffalo Tank Division
‘ South Avenue

Pune! lern, New Jersey 08812

ij Builders Structural Steel Corporation X
11103 Memphis Avenue
Cleveland, Ohio 44144

ey
pommma:
e

Bunnel! Plastics, Incorporated
Interstate 295 and Harmony Road

’ {J Mickleton, New Jersey 08056
. Busada Manufacturing Corporation
Bl 327 New South Road

ST i S B St S 21

i L Hicksville, New York 180!
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Returned Reply Useful Used In
By USPS Recelved Information Concepts

Cadillac Plastic and Chemical Company
) 15113 Second Avenue
i} Detrolt, Michigan 48226

. Cal-Metal Corporation X
’ 3§ 1351 West Sepulveda Boulevard
{ o Torrance, California 90509

560-600 South 2nd Street

gg Camden Alloy Fabricators
Camden, New Jersey 08103

=~

Cameron |(rc. Works, Incorporated X
Post Offlice Box 1212-TR
Houston, Texas 77001

1J Canron, Incorporated
5 Warren Plpe Division
) {\ 183 Sitgreaves Street
] Phil11psburg, New Jersey 08865

- Can-Tex Industries X
} Post Office Box 340
Mineral Wells, Texas 76067

( Capitol Manufacturing Company X
L I55 West Fulton Street
Columbus, Ohlo 432(5

‘ tf Capito!l Pipe and Steel Products, Incorporated
' 301 City Line Avenue
gj Bala Cynwyd, Pennsylvania 19004

Capitol Products Corporation
. Box 69
jig Mechanicsburg, Pennsylvania {7055

Cardinal Chemical Company
i 2010 South Balt!ine Boulevard
3& Columbia, South Carolina 29201

T Cardinal Products, Incorporaterd
, !‘ 3707 Rawlins
; Dallas, Texas 75219

E iﬁ Carlon, An Indian Head Company
? 3 Commerce Park Square
' 23200 Chagrin Bouievard

3 Cleveland, Ohio 44122

Carison Thermo Plastlics, Incorporated
7645 Logans
Minneapoifs, Minnesota 55423

Ct3
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Returned Reply Useful Used Inﬁg
By USPS Recelved Information Concepts:

Carolina Aluminum Company
Winton, North Carolina 27986

Carol ina Culvert Manufacturing, !ncorporated X
Post Offlce Box 1388

Highway 401, South

Raleigh, North Carolina 27602

Catepli!lar Tractor Company
100 Northeast Adems
Peorla, |11inols 61602

Cavalon Plastics Company
Post Office Box 384
Winchester Industrial Park
Winchester, Virginia 2260l

Cell Cote Company X
142 Sheldon Road
Berea, Ohio 44017

Celanese Corporation
Department 563

522 Fift+h Avenue

New York, New York (0036

Celanese Piping Systems, Incorporated X
2931 West Magazine Street
Louisville, Kentucky 40202

:

Celanese Pliping Systems
4300 Cemetary Road
Hilliard, Ohlo 43026

Cement Asbestos Products Company ¥
2144 Highland Avenue, South
Birmingham, Alabama 35205

Central Bergen Supply Company
52 State Street
Hackensack, New Jersey 07602

Central Engineering and Supply Company
834-T Maln Avenue
Passalc, New Jersey 07055

Central Foundry Company X
90 Park Avenue

Suite 918
New York, New York 1006

Cl4
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Returned Reply Useful Used lnfi
! By USPS Recelved Information Concepts:

Centrifugal Products, Incorporated X
‘ 3245 Cherry Avenue
’ Long Beach, California 90807

Century Fiberglass, !|ncorporated X X X
Q 1145 Red Gum Street
Anaheim, California 92806

t Ceramic Coatling Company
Post Offlce Box 370~T
Newport, Kentucky 41072

& -~sm§‘ A s - e s

E Certain-Teed Products Corporation X X X
Pipe and Plastics Group
E Valley Forge, Pennsylvania 948!

Charlotte Pipe and Foundry Company X
2109 Randolph Road

Post Offlce Box 4430

Charlotte, Nort+h Carolina 28204

Chemical Coatings and Engineering Company, |ncorporated
Brook Road and Baltimore Plke
Media, Pennsylvania 19063

T I R e R ' S o ‘l.‘--":."'-: ‘ '
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3

Chemical Equipment Corporation
7454 East 46th Street
Tulsa, Oklahoma 74145

&

Chemical Proof Corporation X X
19205 144th Northeast
Woodinville, Washington 98072

L 73
>4

et B g

Chlcago Pneumatic Equipment Coripany
Orchard and Howard Streets
Franklin, Pennsylvania 16323

Chicago Tube and lron Company
2528 West 48th Street
Chicago, lllinois 60632

=1

Chromal loy American Corporation X
120 Broadway
New York, New York 10006

Ci5
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Cincinnat! Milacron
4165 Halfacre Road
Batavia, Ohio 45103

Cincinnati Milacron Chemicals, Incorporated
West Street
Reading, Ohio 45215

Clark Loy, Pipeline Company
3805 Southwest 14|st Avenue
Beaverton, (regon 97005

Cleveland Trencher Company

Divislon American Holst and Derrick Company
63 South Robert Street

St. Paul, Minnesota 55107

Clow Corporation
1211 West 22nd Street
Ozk Brook, !llinois 60521

Coast Marine Assoclates, incorporated
280-B Route 46
Dover, New Jersey 07801

Coch )11 Company
4111 tast 37, North
Wichlta, Kansas 67220

Colllns Pipe, |ncorporated
8300 Baldwin
Oaklawn, Californla 94621

Coniey Corporation

91st and South Delaware
Departmert+ T

Tulsa, Oklahoma 74105

Conoco Chemicals

Division of Continental Oll Company
Park 60 Plaza East

Saddle Brook, New Jersey 07662

Consol ldated Metals Corporation
| Hicks Avenue
Newton, New Jersey 07860

Consol ldated Pipe and Tube Company
Post Offlce Box 19|
San Angelo, Texas 76901

Continental Boller Works, Incornorated
5603 West Park Avenue
St. Louis, Missouri 63110

Cle
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Returned Reply  Useful Used Tn i
By USPS  Recelved Information Concepts

Continental Industries, Incorpcrated
4102 South 74th East Avenue

Post Office Box 994

Tulsa, Oklahoma 7410

Contlinental Plastlcs Industries, |ncorporated
1300 40t+h Street
Denver, Colorado 80205

Conwed Corporation

Tech Center

2200 Highcrest Road

St. Paul, Minnesota 55113

Cook, M. H., Pipeline Construction Company
Post Office Box 16146
Salt Lake City, Utah 84116

Coolsaet, R. L., Construction Company
Post Office Box 279
Romulus, Michigan 48174

TR FRLTE 1:‘.“ R «.’-' i ":v.,::f‘»"- gz 3,1 ;.“:‘- -'k 1:‘:, iz ': 2 (:":....’ 3 —"‘:—: ':‘ ;;‘- : .- —-‘ 3 “ - .
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Cooneys Pipe and Copper Works, |ncorporated X
Post Office Box 306
Wilmington, California 90744

£ 3
i

Corban Industries
Post Office Box 5737
1800 Knox Road
Tampa, Florida 33605

l.v [l

Corgl Products
1213 East 33rd and Schaeffer
Cleveland, Ohlo 44|14

s
vy ¢

Cornell and Underhil, Incorporated
1302 Jefferson Street
Hoboken, New Jersey 07030

LA I re

Corofac, |Incorporated
4492 Orchard Street
Mantua, Ohio 44255

Cor-Pipe Corporation X X
455 Jarvis Avenue
Des Plaines, |llinols 60G18
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Returned Reply Useful Used 1n
By USPS Recelved Information Concept

Corrosion Treatment Corporation
1100 Burt Street
Byesviile, Ohlo 43723

Corr Tech, Incorporated X
11569 Goodnight Lane
Dallas, Texas 75229

] ié Couse and Bolten Company
Y 40 Lafayatte Sireet
p Newark, New Jersey 07102
]
é zg Coventry Manufactu.ing Company, Incorporated
A v

{49 East 3rd Strev
Mount Vernon, New York 10550

4 1
y
% g‘ Craftsmen Welders, [ncorporated
I 518 Columbla Street
; {ﬁ Brooklyn, Nev ‘fork 23|
Crescent Machine and Nipple Company X
\ 950 Malila Road
J/ Allegan, Michigan 49010

L, Cresiine Plastic Plpe Company
! 1] 955 Diamor,u Avenue
: Evansville, Indlana 47717

] \S Crest Bending, Incorporated X
i 432 Eant Maln
Crestline, Ohlo 44821

‘5 Cretex Companies, Incorporated X X
' (Cretex Plestics - Minneapolls,

31l Lowel| Avenue

E!k River, Minnesota 55330

Crispin Company
) 22 World Trade Center
g ke yston, Texas 77002

R i o © e e R
e

v Crown Llne Flastles, Incorporated
if Post Office Box 1197, Department A
* Nabraska, City, Nebraska 68410

SRR e

Crystal-X Corporation X
Pine and Second Streets
Darby, Pennsylvania 19G23

> .3

ey

23
H

Cumberiand Enginesring Company, |ncorporated
Post Offlce Box 6065
Providence, Rhode island 02904
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Cupples Col led Plbe
Post Offlce Box 3436
Austin, Texas 78704

Curran, Michae!, and Assoclates

1805 South Bellalire Street, Sulte 500

Denver, Colorado 80222

Curtiss-Wright Corporation
Buffale Faclility

58 Grider Street

Buffalo, New York 14215

Custom Extruders, Incorporated
50 East Carmans Road
Farmingdale, New York 11735

Cylops Corporation

650 Washington Road
Pittsburgh, Pennsyivania 15228
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Useful Used In 4
Information Concepts z
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Returned Reply
By USPS Received

Useful Used éq
Information Concep¥

Dal las-Jetco, |Incorporated
3550 East Maln
Grand Prairle, Texas 75050

Dascn Stalnless Products Cempany, |ncorporated
West Grand and Elisabeth Avenue
Rahway, New Jersey 07065

Davidson Plpe Supply Company, Incorporated
2nd Avenue at 50th Street
Brookiyn, New York !1232

Davis Manufacturing X
Division of J. E. Case/A Tenneco Company

Post Offlce Box 180!

Wichita, Kansas 67201

Davis=Standard/Goulding
U. S. Route |
Pawcatuck, Connectlicut (2891

Dearman Manufacturling Products, !ncorporated X
2104 Lapeer Road
Flint, Michlgan 48503

DeBe!l and Richardson, !ncorporated
Water Street
Enfleld, Connectlicut 06082

Decker Manufacturing Corporation
1938 Clark Street
Alblon, Michigan 49224

Delta Pipeline Constructors, Incorporated
8731 Gi|more Road
Fairfield, Ohlo 450'4

Demaco Industries, Incorporated
Wolferz Alloy Divislon

15 Park Strse+t

Belleville, New Jersey 07109

Denlier, James C., Company X
Post Cffice Box 56-T

3686 Pocle Road

Cincinnat!, Ohlo 45239

Dent Manufacturing, Incorporated
Box T, 226 West 27th Street
Northampton, Pennsylvania 18067

C20
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Usefu! Used In
Informatlion Concepts

Depew Manufacturing Corporation
60 Duffy AVenue
Hicksvilie, New York 1180l

DeWit+t+ Rubber Manufacturing Company
10 Plough Road
Falrfield, New Jersey 07006

Diamond Aluminum Company
333 West 5th Street
Cincinnat!, Ohlo 45202

Diamond Shamrock Chemical Company
1100 Superior Avenue
Cleveland, Ohio 44(14

Dlese| Chemicals and Metals Company, Incorporated
599 Sackett Street
Brooklyn, New York 11217

Dimetrics
11245 Van Owen Street
North Hollywood, Callifornia 91605

Distribution Construction Company
Post Offlce Box 45570
Tulsa, Oklahoma 74145

Ditch Witch

Division Charles Machine Works
Post Offlice Box 66

Perry, Oklahoma 73077

Ditch Witch of Wisconsin
Post Offlce Box 188
Big Bend, Wisconsin 53103

Divislon Lead Company

7767 West 6ist Place

Summit, |tlinols 60501

Dixle Plastics Manufacturing Company
4250 Florida Avenue

Post Office Box 52769

New Orleans, Loulsiana 70117

Dixle Tube and Steel, I|ncorporated X
Lothan, Alabama 36301
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Returned Reply Useful Used lﬁ
By USPS Recelved Information Concep:

Donaldson Constructlon Company, |ncorporated
Post Offlce Box 465
Dodge Center, Minnesota 55927

Dorley Pipe and Supply Company
3324 North Broadway
St. Louls, Missour! 63160

Donnelly and Burns Associates X
5 Riggs Avenue
Severna Park, Maryland 2!146

Dover Corporstion X X
OPW Divlislon

2735 Co'!erain Avenue

Clincinnatl, Ohlo 45225

Dow Chemlcal USA

Plastics Lined Piping Froducts
2020 Dow Center

Midland, Michigan 48640

Dowel | Divislon X
1579 East 2lst
Tulsa, Oklahoma 74114

Dravo Corporation
1800 One Oliver Plaza
Pit+sburgh, Pennsylvania 15222

Druld Plastics, Incorporated X
4-T Great Meadow Lane
East Hanover, New Jersey 07936

Ductite Iron Company of America
Department A

Carolan Street

Post Offlce Box 2005

Savannah, Georgla 31402

duPont, E. |., de Nemours and Company X
Talley Bullding - Concord Plaza
Wiimington, Delaware (9898

Dura-Line Corporation
South Industrial Park
Middlesboro, Kentucky 40965

Durham Plastics, |ncorporated
|264 West Sharon Road
Clncinnati, Ohlo 45218

C22
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By USPS  Recelved Informatlon Concepts :

Eastman Chemlcal Products, Incorporated
Post Office Box 43I
Klngsport, Tennessee 37662

Eastmond, A. L., and Sons, Incorporated
308 West 143rd Street
New York, New York 10030

Eatherly, Incorporated
Post Office Box 756
Garden City, Kansas 67846

Emco Industries, Incorporated X
Post Office Box 864
Das Molnes, lowa 50304

Emery Company, |ncorporated
11411 Bradley Avenue
Pacoima, Callfornia 91331

G R S A SR o a e

Emplre-Detroit Stee! Division X
Detrolt Steel Corporation, Cyclops Corporatlon
Dover, Ohio 44622

S TS e i G

AR
22

Ervite Corporation
4010 West Ridge Road
Erie, Pennsylvania 16505

==t -

Esco Corporation
2171 Northwest 25th Avenue
Portland, Oregon 97210

| achit B 3ot

Et+hyl Corporation X X X
Polymer Division

45| Florida Avenue, Ethyl Tower

Baton Rouge, Loulsiana 70801

Ethylene Corporation X X T

755 Central AVenue 9

Murray Hill, New Jersey 07974 2

Evans Pipeline Equlpmant Company
Box 347
Broken Arrow, Oklahoma 740(2

= e R

Extruded Plastics Company, Incorporated
Post Offlce Box 15167
Santa Ana, California 92705

ONg e
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Returned Reply Useful Used In
By USPS  Recelved Information Concepts %
Extrusion Control Technology, !'ncorporated X
|23 West Padre Street = Suite G
Santa Barbara, Callfornia 9310%
C24
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Fab~-Alloy Company
1163 Bridge Street
Jackson. Michigan 49203

Fabick, John, Tractor Company
One Fabick Drive
Fenton, Missour! 63026

Fansteel, Incorporated
Number One Tantalum Place
North Chicago, 1llinols 60064

Federal=Mogul Corporation
industrial Sales

Post Offlce Box 1966
Detrol+, Michigan 48235

Fel lows Corporation
Post Offlce Box 399
Springfield, Vermont 05156

Fibercast Corporation
Box 968
Sand Springs, Oklahoma 74063

Fiberglass industrial Prcducts
10497 Maln
Mantua, Ohio 44255

Fiberglass Resources Corporation
Motor Avenue, Northeast
Farmingdale, New York |1735

Fiberglass Structures
733 South |0+h
Richmond, California 94804

Fibre-Res Products, Incorporated
lola, Kansas 66749

Filtronics, Limited
184-188 Monhagen Avenue
Middletown, New York 10940

Flagg, C. N,, and Company, !ncorporated
405 Murdock Avenue
Meriden, Connecticut 06450

Fletcher~Brady, Incorporated

9 Hendricks Avenue
Chesllhurst, New Jersey 08089
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Returned Reply
By USPS

Flex Plastics, lncorporated
16215 Brookpark Road
Cleveland, Ohlio 44135

Flex-Weld, Incorporated
22! Main Street
Bartlett, tllinols 60103

Flintkote Company
Pipe Products Division
One Cascade Plaza
Akron, Ohlio 44308

Flonetics, Incorporated
Box 216
King of Prussla, Pennsylvania 19406

Fluorodynamics, Incorporated
2 Dlamond State Industrial Plke
Newark, Delawars (97|

Ford, Bacon and Davis Constructlon Corporation
Post Offlice Box 1762
Monroe, Loulsltana 71201

Ford Motor Company

Ford Division, Fleet and Leasing Sales
Post Offlce Box 1530

Dearborn, Michigan 4812|

Formed Tubes, Incorporated
Post Offlice Box 129
Sturglis, Michigan 49091

Forney's, Incorporated
Route 18, R.D. 2
Wampum, Pennsylvania [6]57

Forni, Jay, Incorporated
|887-A Arnold Industrial Highway
Concord, Callfornia 94520

Fort Worth Plpe and Supply
2010 East Lancaster
Fort Worth, Texas 7610l

Foster, L. B. Company
600-Seven Parkway Center
Pittsburgh, Pennsylvanla 15220

Four D Manufacturing Company
Glenville, West Virglnla 2635|

C26
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Franklin Fibre~Lamitex Corporation
North East Boulevard and East |3th Street
Wiimington, Delaware 19802

Frasse, Peter A., and Company, |ncorporated
3 Dakota Avenue
Lake Success, New York |1040

Fromson Company, !ncorporated
60 East Maln
Rockvi|te, Connecticut 06066

Futura Titar ium Corporation

31166 Via Colinas
Westlake Village, California 9136l

c27
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Returned Reply
By USPS Recelved

Useful Used Tn §
Information Concepts:®

Gabe's Construction Company, Incorporated
Post Office Box 385
Sheboygan, Wisconsin 53081

Gamah X
Post Office Box 20308
Denver, Colorado 80220

Garrigan, M. B., Company
Omega Alloy Division

11l Gotthart Street
Newark, New Jersey 07§05

Garzel Plastics Industrlies, Incorporated
15902 East 32 Mile Road
Romeo, Michigan 48065

Gas Construction Company, Incorporated
82 Stokes Avenue
Trenton, New Jersey 08638

Gas Lines, lIncorporated
Post Office 233
Chariotte, North Carolina 28230

Gaspro, Incorporated

2305-2371 Dillingham Boulevard
Post Office Box 2454

Honoiulu, Hawail 96804

Gatto Machlnery X
45 Rabrow Drive
Hauppauge, New York 1787

Gaycraft Plastics, Incorporated
1200 Grand Avenue
Schofleld, Wisconsin 54476

BGeneral Aerospace Materials Corporation X
95-TE Bethpage Road
Plainview, New York |1803

General! Electric Company
Plastics Department Noryl Avenue
Selkirk, New York 12158

General Malleable Company
124 Sidney Street
St. Louls, Mlssourl 63(66

General Rubber Corporation X
11 Empire Boulevard
South Hackensack, New Jersey 07606

c28
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General Stee! Tank Company, Incorporated
4020 Elghth Avenue, North
Birmingham, Alabama 35203

Generatlion Metals Corporation
300 Oser Avenue
Hauppauge, New York 11787

G.E.T. Construction, Incorporated
West 229, North 2480 Highway 164
Waukesha, Wlsconsin 53186

Gerhardt, George T., Company, Incorporated
Post Office Box 96
Sausal ito, California 94965

Gibbs/Cook
Post Offlce Box 935
Des Moines, lowa 50304

Giberson, E. D., and Company, !ncorporated
58=00 57th Street
Maspeth, New York 11378

Gl fford=Hill and Company, lncorporated
8435 Stemmons Freeway
Dallas, Texas 75247

Glamorgan Plpe'and Foundry Company, |ncorporated X

Lynchburg, Virginia 24505

Glasco Equipment Corporation
6 Walt Street
Patterson, New Jersey 07524

Glassstrand/!DS| Products, Incorporated
342 Roblinson Street
North Tonawanda, New York 14120

Glastronics Corporatlon
100 Industrial Park
New Bedford, Massachusetts 02745

Goodal | Rubber Company
Whitehead Road
Trenton, New Jersey 08604

Goodrich, B. F., Chamical Company

6100 Oak Tree Boulevard
Cleveland, Ohio 443!

C29
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Goodyear Tire and Rubber Company
Plastics Department

5408 Baker Avenue

Niagara Falls, New York 14304

Gray, J. S., Compary, Incorporated
Post Offlce Box 2594
Richmond, Virginia 23235

Great Lakes Plastic Company, Incorporated
2373 Broadway Terrace
Buffalo, New York 14212

Green Point Pipe Supply Corporation
342 Stagg Street
Brookiyn, New York (1206

Greene Rubber Company, Incorporated
162 Second Street
Cambridge, Massachusetts 02142

Greenspun Brothers
Pipe and Supply Company
National Stock Yards, lliinolis 6207I

Grewe=Plastics
125 South 15th Street
Newark, New Jersey 07107

Gulf 01l Company-U,S.
Post Offlice Drawer 2100
Houston, Texas 7700!

Gulf and Western Manufacturing Company
(Bonney Forge)
Oak Brook, Illinois 60521

Guyon, Charles F., Incorporated
522 Flf+h Avenue
New York, New York 10036

GZ Products, Incorporated

2400~-01 Bold River Road
Rancho Cordova, California 95670

C30
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Returned Reply Usoful Used In
By USPS Recelved Information Concepts

Hallen Construction Company, Incorporated
4270 Austin Boulevard
Island Park, New York 1558

Hames Construction and Equipment Company, Incorporated
11333 South Avenue
North Lima, Ohlo 44452

Hammond Valve Corporation X
1844 Summer Street
Hammond, Indlana 46320

g w e ME OB

o

Hancock Gross Company
40| North 2lst Street
Philadelphia, Pennsylvania 19103

=3

Handy and Harman X
850 Third Avenue
New York, New York 10022

o= ]
[

Harian Agents and Brokers, Incorporated
5155 East 51st Street
Tulsa, Oklahoma 74135

==

Harrls Therma! Transfer Products, Incorporated X
62 Southeast Yamhil! Street
Portiand, Oregon 97214

[
& meecd

Hart Engineering Companv
301 Wampanocag Trall
East Provldence, Rhode lsland 02914

| Sopep

Harvel Plastics, Incorporated X X
Post QOfflce Box 757-T
Easton, Pennsylvania 18042

=z

800 Greenbank Road
Wilmington, Delaware 19808

Hasbrouck Plastics, Incorporated X :

7 1977 Lakeview Road i
i Hamburg, New York 14075 5
Haveg Industries, Incorporated X X b

B

=3

Hell Process Equipment Corporation
12950 Elmwood Avenue
Cleveland, Ohic 44111

=S

Henkels and McCoy, (ncorporated o
Jol |y Road :
Blue Bell, Pennsyivania 19422 3
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Returned Reply Usetu! Used in
By USPS Racelved information Concepts

Hibben and Company
9376 South Ewing Avenue
Chicage, 1!linois 60617

IR o geew

tiimme| Brothers Company X
1415 Dixwel 1 Avanue
Hamden, Connecticut 06514

Lz
o

) Hobart Brothers Company
é 600 West Main Street
Troy, Ohfo 45373

: Hofmann Industries, Incorporated X
sniliington Road and Penn Avenue
Sinking Spring, Pennsylvania 19608

Hol loway and Hunn, Incorporated X
{379 Wasdale Avenue
Elk Grove Viilage, !llinols 60007

Hood Corporation

8201 South Sorenson Avanue
Post Offlce Box 4368
whitter, California 90607

Hooker Chemical Corporation

Ruco Division

Post Offlce Box 456 - River Road
\ Burlington, New Jersey (BOI6

Horizonta! Holes

§ Division Boring and Tunneling Company of America
Post Office Box 142!
Houston, Texas 7702\

1‘ H~P Products, Incorporated
574 West Gergas Street
lLouisville (Canton Sub), Ohio 44641

Huntingdon Machine Division

. Gulf and Western Manufacturing Company
{ Fost Office Box 400

i Huntlngdon, Pennsylvania 16652

v Huntington Alloy Products Division X
i The International Nickel Company, Incorporated
Huntington, West Virginia 25720

4

Ei Hurfbut Plastic Pipe Corporation
206 Ez it Olin Avenue
Box 489

Madison, Wisconsin 53701

€32
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Hyaline FPlastics Corpora*ion
1019 North Capitol Avenue
Indianapolis, indiana 46204
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By USPS

Reply
Received

Usefu!
information

lcke Construction Company, Incorporatad
Post Office Box 4039
Madison, Wisconsin 53711

ML Metals, !ncorporated
2065-~T 5th Avenue
Ronkonkoma, New York 11779

Indust Corpcration
2635 Kennedy Boulfevard
North Bergen, New Jersey 07047

Industrial Coat ' ngs, Incorporated
7032 Quad Avenue
Baltimore, Maryiand 21237

Industrial Mechanical Contractors, !ncorporated
1401 North 33rd Street
Texas Clty, Texas 77590

Industrial Plpe and Supply Company
5106 West [6+h Streat
Chicz-~, titiuciy 0650

Industrial Plastic Fabricators, Incorporated
56 Endlcott Street
Norwood, Massachusetts 02062

Industrial Polychemical Service
17116 South Broadway

Post Offlice Box 471

Gardena, California 90247

Industrial Service Centers, Incorporated
191 Chesapeake Park
Baltimore, Maryland 21220

inland-Ryerson Construction Products Company (INRYCN)
4101 West Burnham Street
Milwaukee, Wisconsin 53201

insley Manufacturing Corporation
Post Offlce Box 11308
indianapolls, Indiana 4620!

Interlake, |ncorporated

135+h Strest and Perry Avenue
Department TR

Chicago, |ilinois 60627

International Boring Systems Company
210 Parker Square Bank Building
Wichlta Falls, Texas 76308
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Returned Reply Useful Used In
By USPS Recelved Information ﬁoncepfﬁé

International Harvester Company
Post Office Box 270
Me!rose Park, lilinois 60160

International Nickel Company, Incorporated X
One New York Plaza, Department T
New York, New York 10004

international Pipe and Steel Supply Ccrporation
710 North Post Oak, Ste. 306-T
Houston, Texas 77024

International Trade Service, Incorporated
Post Office Box 344-T
Willingboro, New Jersey 08046

ITT Grinnel!l Corporsticn
260 West Exchange 5treet
Providence, Phoow Island 02920

1TT=Thermotech X
Plastic Components Division

1205 South Flft+h Street

Hopkins, Minnesota 55343
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Jacobs, B & J, Company, Incorporated
1732 John Street
Cincinnatli, Ohio 45214

Jakmas Plumbing & Heating, Incourporated
465|1 Ober!lin Avenue
Loraln, Ohic 44053

Jarl Extruslions, Incorporated
Wirnding Street
East Rochester, New York 14445

Jenks Metals
6501 Northwest 77th Avenue
Miami, Florida 33166

Jet Stream Plastics
Post Office Box 190
Siloam Springs, Arkansas 72761

J. L. Fabricating Corporation
|72 Beavei Brook Read
Lincoln Park, New Jersey 07035

Jodge Plastics, Incorporated
290| Foster Avenue
Brooklyn, New York 11236

Johns-Manvi|le Company
Pos+ Offlce Box 1960
Trenton, New Jei'sey 08607

Johnson Mstal Hose, Incorperated
80 Sharon Road
Waterbury, Connecticut 06720

Johnson Plastlcs Machinery
1600 Johnson Stireet
Chippewa Falls, Wisconsin 54729

Johnson Products Vinylife Hose Dlvision
23591 Van Born Road
Taylor, Michligan 48180

Johnson, R. W., Company, Incorporated
2550 South Garnsey
Santa Ana, California 92707

Jones and Hunt, |ncorporated
75 Pheasant Run Road
Orwigsburg, Pennsylvania 17961

Jones and Laughlin Stee! Corporation
3A Gateway Center
Pittsburgh, Pennsylvania 15230

C36
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Joslyn Reinforced Plastics Division
5443 West Rooseve!t Road
Chicago, |i1llnols 60650

Justin Enterprises, !ncorporated
2933-T Symmes Road
Fairfleld, Ohio 45CI4
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Returned Reply Usefu! Used In
By USPS  Received Informstion Concepts

kaiser Steel Corporation Y.

! 2379 Kaiser Center

300 Lakeside Drive
Oskland, Callfornia 94€04

g
%
Bs
¢
4

¥sarney Fluld Equipment, Incorporated
2624 Hsmilton Boulevard
South Plainfield, New Jersey 07080

PR e
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Kee Klamps North America, Limited X
Gascolgne Industrial Products, Limited

77 Benbro Drive

Buffalo, New York 14225

3830 Monrue Avenue
Pittstord, New York 14534

b
!: Keegar Utility Contractors, Incorporated

Keflex, !ncorporated X
) 225 Main Street
g Bartlett, |llinois 60103

.

1. Kellog, M. W., Company
14433 South Paramount Boulevard
ii Paramount, California 90723

g Kelley, 0. G.,, Corporation X
r 105 Taylor
ii Boston, Massachusetts 02122

Kenalmar Engineering, Incorporated
- 415 East Hudson Street
Royal Oak, Michlgan 48067

. Kenda!| Compan
g Polyken Division
- 20 Walnutt Street
Wellesley Hliis, Massachusetts 02181

ST AR T TR R T R I T L
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Kenway Corporation
South Liberty Road
g: Palermo, Malne 04354

RTINS
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Fput

Kerona, Incorporated
2547 West Jackson
Phoenix, Arlzona 85009

4
1
i

NS

Kerona Plastic Extrusion Company
2050 East Fremont
Stockton, Californla 95205

Y S
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East Cunningham and Cliff Streets
Butler, Pennsylvanita 1600l
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%‘( i Keystone Tubular Service Corporation
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Kiely, J. F., Construction Cowpany
700 McClelien Streset
Long Branch, New Jersey 07740

King Brothers, [ncorporated
3520 Southsast |7th Avenue
Portland, Oregon 97242

Kirk and B8'um Manufacturing Company
3186 Forror Street
Cincinnati, Chlo 45209

Ki=kh11l Rubber Company
Cypress Court
Brea, California 92621

KiM Metals Company
41-T Nor+h Mall
Plalnview, New York 11803

K-Mac Plastics, Incorporated
4477 Talimadge Road
Rootstown, Ohio 44272

Knight, Maurice A., Company
171 Kelly Avence
Akron, Ohio 44309

Koch Flbergiass Products Company
2501 South West Street
Wichita, Kansas 67217

Kroy Metz! Products Company, |ncorporated

Route |
York, Nebraska 68467

Kyova Pipe Company

Division of Ashiand 0!l Company
Post Offlce Box 2219

Columbus, Ohio 43216

Returned Reply Useful Used 1

By USPS Recelved Information Concep




LaBarge, Incorporated
Tubular Division

7501 South Broadwsy

3t. Louis, Missouri 63011

La Favorite Rubber Manufacturing Company
255 wagaraw Road
Hawthorns, Mew Jersey 07507

L.ake Chemical Company
270 North Washtenaw Avenue
Chicego, Illinois 60612

faturnad

By USPS

Rep ly

Rece

ived

Useful Used In
Information Concep¥

take Erie Welding and Fabricating, Incorporated

524 Ogontz Street
Sandusky, Ohlo 44870

Lane Distributing Corporation
Foot of Cropsey Avenus
Brooklyn, New York |!1224

Lasce Industries, Incorporated
Chapin Road and Lynch Street
Montebalio, California 90640

Lasker, Harold, Company, Incorporated
536 Middle Neci: Road
Great Neck, New rfork 11023

Latrobe Foundry Machine and Supply Company
203 Hlliview Avanue
Latrobe, Pennsylvanla 15850

Leland Equipment Company
Post Office Box 45128
Tulsa, Oklahoma 74145

Lenz Company
3305 Klepinger Road
Dayton, Ohio 45401

L 4 E Resleeving Company
1255 Southeast 29
Oklanoma City, Oklahoma 73129

Leslie and Ell1ott Company
East Railway and lowa Avenue
Paterson, New Jersey 07503

Line-A-Corporation
326-T Frelinghuysen Avenye
newa.'k, New Jersey 07114
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Linehan Plastic Corporation
2082 Irving Boulevard
Dallas, Texas 75207

Linfor, Incorpora+ed
4930 West 35th Sireet
Minneapolls, Minnesota 55416

Liquid Carhonic
135 Nor+h LaSalle Street
Chicage, Illlnois 60603

Littleford Brothers, Incorporated
414] Alrport Road
Cincinnati, Ohio 45226

Logan Clay Products Company
Post Office Box 698-T
Logan, Ohlo 43138

Lone Star Stee! Company
West Mockingbird Lane at Roper
Dallas, Texas 75225

Luzerne Rubber and Plastics Company

Post Office Box 987
Taunton, Massachusetts 02780

Lyman, W. H., Construction Company
433 South Vermont Street
Palatine, lllinois 60067

Lynchburg Foundry Company
58 Courtland Bullding
Lynchburg, Virginia 28501

Cal

Returned Reply

Useful Used l?

By USPS Receivea Information Concep#
X
X
X
X X
X X




A s R R VR T T e

Returned Rep.y Useful Used i
By USPS Received Information Concept

McClarin Plastics, Incorpourated
Post Office Box 168-T

Hanover, Pennsylvania 1733l fﬁ,

. McDonne! | Aircraft Company X X X }?
i Post Office Box 516 .
St. Louls, Missour! 63166 -

g McGregor-Michigan Corporation X ‘;
i 13360 Helen A

Detroit, Michigan 48212

McKay Contractors, Incorporated
Post Office Box 66451 O'Hare Alrport
Chicago, lllinols 60666

2 &
>
>

McWane Cast lron Pipe Company X
1201 Vanderbl i+ Road

Post Offlice Box 607 >
Birmingham, Alabama 35201
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Returned Reply Useful Used In
By USPS  Received Information Concepts i

Madsen and Howel !, |ncorporated
505 Market Street
Perth Amboy, New Jersey 08861

Magnatch
Bradley Park
East Grandby, Connecticut 06026

Mai | inckrodt Chemical Works 3
3600 North Second Street : i
St. Louis, Missouri 63160

Maneely, John, Company
Independence Square

Public Ledger Building
Philadelphia, Pennsylvania 19106

P ey Jea e e N BN

Manufacturers Rubber and Supply Company, |ncorporated
622 Unlon Avenue
Memphis, Tennessee 38!03

g L Moy -SRI )
g

Marathon Steel!l Company
1841 West Buchanhan Street
Phoenix, Arizonia 85005
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Mcriners Company, Incorporated

% 73 Gorge Road

g i, Edgewater, New Jersey 07020

i ,

AT

[ e Maritime Environment, Incorporated

9 Grassy Pisin Street
Bethel, Connecticut 06801
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Marquette Coppersmithing Company X
West Park Station
Philadelphia, Pennsyivania 1913

RIS

Maryiand Rubber Corporation
1€618-20 Edison Highway
EBaltimore, Maryland 21213

~*
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Massart Company
Post Office Bex 12788
Seattle, Washington 98111
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Master Tank and Welding 9
1610 Singleton Boulevard A
Dal las, Texas 75212
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Mathis Fiber Glass Coatings and

§ Structures, Incorporated ?
: t Denmark, South Carollina 29042
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Returned Reply Useful Used In ﬁ
By USPS Recei ved _l_nfom-f'on Co"ceg*’t(

L

Matthews, Jas. H, X
6515 Penn Avenue
PlIt+tsburgh, Pennsylvania [5206

L

Mead Pipe Alabama X
Post Office Box 309
Anniston, Alabama 3620!

=4

Mercer Rubbei* Company X
136 Mercer Street
Trenton, New Jersey 08690

Meridian Indvstries, |ncorporated
Prarie at Montague Street
Sturgis, Michigan 49091

Fogadn
| SoER N

Merrick Screw and Supply Corporation
1645T Stephen Street
Brooklyn, New York 11227

| St
berand

Metal Arts Company
Post Office Box 14109-TR
Houston, Texas 7702|

iy
e

Metal Cladding, Incorporated X
Niagara and Erie R.R. (Buffalo)
North Tonawanda, New York (4120

P ity
[ Y [ S

Metals and Tubes Division
Whittaker Corporation
6504 Hurst

Houston, Texas 77008

ity
[T

Metcon, Incorporated
1100 Easton Road
Willow Grove, Pennsylvania 19090

ity
4
e £

Metric and Muitistandard Components Corporation X
120 O0ld Saw Mil! River Road
Hawthorne, New York 10532

Erm—y
L et ]

Metropolitan Plumbing Supply Corporation
5000 Second Street
Long !'sland City, New York 110i

PrErmuton
L SR

]
i 4

Metropoiitan Valve Supp!y Company, I|ncorporated
Maspeth Avenue and Olive Street
Brooklyn, New York [121:

o o |
[RES 3

Michels Pipe Line Construction, Incorporated
Post Office Box 128
Brownsville, Wisconsin 53006

c44 g
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Michigan Trenching Service, |ncorporated
4033 East Morcn.: Road

Post Office Box J

Ypsilanti, Michigan 48197

Mid-American Industries, |ncorporated
Post Office Box 13224

Riverside Statlon

Memphis, Tannessee 38113

Midco Plipz and Tube, Incorporated
Post Office Box 326
Bensenville, |l}inols 60106

Mid-Continent Pipeline Equipment Company
Post Office Box |55
Houston, Texas 77001

Mid=Continent Supply Company
Mid-Continent Building
Fort Worth, Texas 76102

Mideast Aluminum Industries Corporation
Post Offlce Box 248
Dayvon, New Jersey 08810

Midland Pipe and Supply Company
612! West 28th Street
Cicero, !llinois 60650

Mid=Mountaln Contragtors, Incorporated
Post Office Box 577
Bel levue, Washington 98009

Midwesco-Enterprise, |ncorporated
1650 North Eiston Avernue
Chicago, Illinois 60622

Midwastarn Contractors, Incorporaded
Post Office Aox 700
Wheaton, !llinols 60187

Migwestern Engine and Equipment Company
Post Office Box 3445
Tulsa, Oklahoma 74101

Miller Pipeline Corporation
210 South Broadway
Green Springs, Ohio 44836

Miller, Ray, Incorporated
22 Fairfield Place
West Caldwel!l, New Jersey 07006

C45
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Mills Alloy Stesai Company
6 West Interstate Road
Cleveland, Oi.io 44126

Minalex Corporation
Post QOfflice Box 186
White House Station, Mew Jersey 08889

Minnesota Limited, Incorporated
390 County Road D
St. Paul, Minnesots 55112

Minnctte Mznufacturing Corporation
| Minnotte Square
Pittsburgh, Pennsylvania 15220

Missour! Boller and Tank Company
2222 Papin Street
St. Louls, Missouri 63103

M & M Hose Company
9320 Mason
Chatsworth, Callfornia 917}

Modurn Constructors, Incorporsted
325 Lake Avenua, South
Duluth, Minnesota 55802

Modern Plastics and Glass, |ncorporated

676 Howard Avenue
Bridgeport, Connecticut 06605

Returned Reply

By USPS

Recsived

Useful Used In

Monsanto Polymers and Petrochemicals Company

A Unit of Monsanto Company
800 North Lindbergh Bculevard
St. Louls, Missouri 63166

Montague Fisher, !ncorporated
Post Office Box 27218
San Franclisco, Callfornia 94127

Moore Manufacturing, Incorporated
Industrial Way and Moore Road
Brisbane, Calitornia 94005

C46
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Moore, Samue!, and Company
Industrial Park
Mantua, Ohlo 44255

Morris-Young-Owens Company
12751 Main Street
Houston, Texas 77035

M P Industries, Incorporated
{0l North Cool Springs Rosd
C'Fallon, Missourl 63366

M & Q Plastic Producte
20 Bannard Street
Freehold, New Jersey 07728

M & T Chemicals, Incorporated
Woodbridge Road and Randolph Avenue
Rahway, New Jersey 07065

Mue! ler Company
500 Weet €ldorado Street
Decatur, iilinols 62525

Mueiler Plpelliners, |ncorporated
2900 South 166th Strest
New Ber!in, Wisconsin 5315|

Murray, A. B., Company, Incorporated
Post Office Box 1000
Sharon, Massachusetts 02067
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National Annealing Box Compuny
Braid Avenue and B & O Rallroad
Washington, Pennsylvania 15301

National Flberglass Products Corporaticn
7 Greenwood Avenue
Romeoviile, lllinols 60441

Nationa! Fittings Company
Post Offlce Box 503
St. Loutls, Mlssourl 64166

Nationa| Mine Service Company
3001 Koppers Bullding

436 7th Avenue

Pit+sbuirgh, Pennsylvania 15219

National Plastitab, Incorporated
121 Muller Road
Burlington, Massachusetts 01803

Netional Tank and Pipe Company
Post Office Fox 17158

230! North Celumbla Boulevard
Portland, Oregon 97217

National Tube Forming, !ncorporated
164 North Manning
Hlllsdale, Michigan 49242

Natlonal Valve and Manufacturing Company
156 49th Street
Pit+sburgh, Pennsylvania 15201

Natura! Pipeline Company
Box W
Lakevi!llae, Minnesota 55044

Navco Plastic Pipe, Incorporated
1550 Elmwood Avenue
Cranston, Rhode Island 02910

Naylor Plpe Company
1231 Fast 92nd Street
Chicago, !1linols 60619

Nebraska Plastics, Incorporated
Post Office Box 45
Cozad, Nebraska 69130

c48

Returned Reply Useful Used ing
By USPS Received Informatlon Concepts
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Returned Reply

By USPS

Recelved

Useful Used ig
Information Conceps

Ne!son Company
B & 0 R.R. At Amos

Holmes, Pennsylvania 19043

Naw England Lead Burning Company, !ncorporated
100 Baldwin Avenue
North Woburn, Massachusetts 01801

New Jersey Aiuminum Company, Incorporated
Post Office Box 73T
Nor+h Burnswick, New Jersey 08902

Niagra Polymer Products, |ncorporated
62 Skillen
Buffalo, New York 14207

Non-Ferros International Corporation
300 Park Avenue
New York, New York 10022

Nooter Corporation
1414 3outh Third Street
St. Louls, Missourl 63166

Normandy Products Company
1001 South Avenue
Wiikinsburg, Pennsylvanla 15221

North American Aluminum Corporation
Naarco Square
Kalamazoo, Michigan 49004

Nortn Carolina Products Corporation
632 Pershing Road
North Ralaigh Plant, Nor+h Carolina 27611

Northern Pipeline Construction Company
Box 90!, Highway 2 West
Bemid]Ji, Minnesota 56601

Northland Plastics, Incorporated
1422 South 16th Street
Sheboygan, Wisconsin 53081

Northwest Pipe and Casing Company
9202 Southeast Lawnfle!d Road
Clackamas, Oregon 97015

NRM Corporation

47 West Exchange Street
Akron, Ohlo 44308
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Returned Reply Useful Used lz
By USPS Received Information Conce

Of fenhausar Company
Post Offlice Box 18068-TR
Houston, Texas 77023

Ohlo Pipe Bending and Colling Company
3890 Trent Avenue
Cleveland, Ohio 44109

Ohio Pipe, Valves and Fittings, |Incorporated
3890 Trent Avenue
Cleveland, Ohio 44109

Olin Evanite Plastics
Carrollton, Dhio 44615

Olin Plastics
120 Long Ridge Road
Stamford, Connecticut 06904

Omega Alloy Division

M. B. Garrigan Company
111 Gotthart Street
Newark, New Jersey 07105

O'Neal Steel, Incorporated
747 North 41st Street
Birmingham, Alabama 35202

Orban, Kurt, Company, |ncourporated X
Two Orban Way
Wayne, New Jersey 07470

Owens Corning Flberglas Corporation
Fiberglas Tower
Toledo, Ohlo 43659

Owens Corning Fiberglas Corporation X
5711 Sarvis Avenue
Riverdale, Maryland 20840

Owens=-1!1inois, Incorporated X
Post Office Box 1035

Department M.S.

Toledo, Ohio 43666
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Returned Reply

By USPS

Recelved

Useful Used In
Information Concepts

Pace Pipe Line Company
Drawer B
Delmont, Pennsylvania 15626

Paclflc Plastic Pipe Company
Box 399
Boaverton, Oregon 97005

Paclfic States Cast lron Pipe Company
Post Office Box 1219
Provo, Utah 84601

Paciflic Western Extruded Products
9742 East Firestone Boulevard
Downey, Callfornia 90241

Pathway Be!llows, Incorporated
Department TR

1452 Nort+h Johnson AVenue

El Cajon, California 92022

PCM Company
{433-37 Ferry Street
Camden, New Jersay 08104

Peeriess Plastics, Incorporated
Post Offlce Bex 956
Garden City, Kansas 67846

Penn Galvanizing Company X
2201 East Tloga Street
Philadelphia, Pennsylvania 19134

Pennsylvania Flexible Metallic Tubing Company
Post Office Box 415-T
Pacll, Pennsylvania 19301

Perfectlon Corporation
640 North Lake Street
Madison, Ohlio 44057

Perfection Sprinkler Company
Box 1363-T
Ann Arbor, Michigan 48,06

Perfex Plastics Divislion
Rimer, Incorporated

2632 South Dearborn Street
Chicago, lllinols 60616

Perkasie Industries Corporation
54-55 Spruce Street
Perkasle, Pennsylvania 18944

Perma-Line Rubber Products Corporation
1735 North Winnebago Avenue

Chicago, Illinois 60647
C51
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Returned Reply
By USPS  Recelved

Useful Used ln;
Information Concep f

Perma=-Rain Irrigation, Incorporated
350 West Hermosa
Lindsay, California 53247

Petrochemicals Company, |ncorpcrated
Posy Office Box 2199
Fort Worth, Taxas 76101

Petroleum Pipe and Supply Company, |ncorporated
Hapgood Bullding, Box 545
Carnagle, Pennsylvania 15106

Phe!ps Dodge Copper Products Company X
300 Park Avenue
New York, New York 10022

Phelps Packing and Rubber Company, !ncorporated
One Montgomery Road
Baltimore, Maryland 21227

Phillips Products Company, Incorporated X
Plastic Pipe Division

2655 Villa Creek Drive - Sulte 155

Dallas, Texas 75234

Phoenix Stael Corporation
Claymon+t, Delaware 19703

Plerce~Rober+ts Rubber Company X
1400 Heath Avenue
Trenton, New Jersey 08638

Pl lot Manufacturing Corporation
Post Offlice Box 3128

20433 Ear| Street

Torrznce, California 90510

Plpe Benders, incorporated X
Post Office Box 396
Duluth, Minnesota 55801

Pipe Fit+ings, Incorporaied
1000 North Maln Street
Wel |l ington, Ohlo 44C90

Pipe Heating Systems, I|ncorporated

A Subsidiary of Ric-Wil, Incorporated
10101 Brecksville Road

Brecksville, Ohio 4414

Pipe Lining and Coating Company
15-06 129th _
College Point, New ‘York 11356
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Pipe Speclalists, Incorporated
Post Office Box 4368-T
Boulder, Colorado 80302

Pipeline Irspection Company, Incorporated
1919 Antcine
Houston, Texas 77055

Piping Engineering Company, |ncorporated
8939 West 2Ist Street
Sand Springs, Oklahoma 74063

Piping Insulators, Incurporated
10 Gsage Road
Canton, Massachusetts 02021

Pit++sburgh Ceorning Corporatlion
Department TRB00

Presque Isle Drive

Pit+tsburgh, Pennsyl!vania 15239

Plasti-Flo, Incorporated
2701 North Pulaski
Chicago, Illinols 60639

Plastic Applicators
Bnst Qffice Box 7631~TR
Houston, Texas 77007

Plastlc Machinery “orporation
2C! Nor+h Border

Post Office Box 217

Cleburne, Texas 7603I|

Piastic and Metal Products Corporation
1452 County Line Road
Huntingdon Valley, Pennsylvania 19006

Plastic Mold and Engineering Compsny
26| Wampanoag Trail
East Providence, Rhode Island 02515

Plastic Piping Systems, Incorporated
Post Offlce Box 269-T
South Plainfleld, New Jersey 07080

Plastics, Incorporated
500 West Florida Street
Mi lwaukee, Wisconsin 53204

C53
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Returned Reply Useful Used In 3
! By USPS Recelved Information Concepts 3

Plastitlex Company
E {237-39 Arbor Vitae Street
. Inglewood, California 90301

gj Piastiiine, | ncorporated X
z,,., 8 1251 Northeast 48 Street

5 Post Otfice Box A

X Pompano Beach, Florida 33061

plastinetics, Incorporated
15-T Industrial Road
4 i} Falrfield, New Jersey 07006

Plaxco Div sion X
§ Post Office Box 10725
{i Knoxvlille, Tennessee 37919

. Pluess~Staufer (North American), Incorpcrated X
lJ {Protexulate)
One World Trade Cenisr, Sulte 2173
New York, New York 10048

L' Poling and Bacon Construction Company, Incorporated
’ 10400 South Avenue
Youngstown, Ohio 44514

——n

Pollock, Willliam B., Company
99 Andrews Avenue
{ Youngstown, Ohio 44503

Polygon Company Division X
‘ Plag/Steel Products, Incorporated
l\ East Roosevelt Road at Tennessee
Walkerton, indiana 46574

Polykote, |ncorporated
12390 Crossburn Avenue
Cleveland, Ohio 44135

Polymer Corporation
2140 Fairmont Avenue
Resding, Pennsylvania 19603

s oW s Ly
r—w—q
Y —

Porous Concrete Pipe Company X )
{746 Lincoln Highway East -
Lancaster, Pennsylvania 17602

Portco Corporation

Paper and Plastics Divisfon
4200 olumbia Way
vancouver, Washington 98661

R
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By USPS

Posey lron Works, Incorporatec
South and Prince Streets
Lancaster, Pennsylvania 17604

Power Piping Company
831 Beaver Avenue
Pittsburgh, Pennsyivania 15233

Preclsion Polymers, !ncorporated
Mountainside, New Jersey 07092

Precision Thermoplastics Corporation
34|10 Democrat Road
Memphis, Tennessee 38118

Prince Rubber and Plastics Company, |ncorporated
Station B
Buffalo, New York 14207

Process Piping, Incorporated
2267 Lithonia Industrlal Boulevard
Lithonia, Georgia 30058

Progressive Alloys Corporation
I6-18 Court Street
Brooklyn, New York |124]

Protective Plastics Division
The Carborundum Company
Diamond State Industrial Park
Newark, Delaware 197}|

Protecto Plas Company X

Post Office Box 294-T
Cleveland, Ohio 44139

Pultrusions Corporation
Pultrusions Bullding
Aurora, Ohlo 44202

Returned Reply Useful Used 1§
Received Information Concofﬁ

X

X

Pure Stone Company
Box 297
Marbie Falls, Texas 78654

rutnam Stainless Stee! Tubes, Incorporated
822 Fairfield AVenue
Kenilworth, New Jersey 07033

PVC Fabricators
4386 East 10 Lane
Hlaleah, Florida 33013
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Pyramid Industrlies, Incorporated
1422 1rwin Drive
Erie, Pennsylvania 16505

Pyramid Plastics, Incorpora-ed
220 West 5th Street
Department TR

Hope, Arkansas 71801

C56
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Quick Plastics
Wayland Drive at Richard
Jackson, Michlgan 49201

Returned Reply Useful Used Inlgu
By USPS Received infurmation Concepts?
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Returned Reply Useful Used In
By USPS Recelved Informatlion Concepts

Rain Jet Corporation j
303 South Flower Street
Burbank, Callfarnia 91502

Ramsey Inrlustries, Incorporated
33 Industrial Parkway
Northvale, New Jersey 07647

Randoipn Company X
1112 Rnslne Street
Houston, Texas 77019

Raque Manufacturing, Incorporated
725 Beanblossom Road
Louisville, Kentucky 40213

Raymond Meta! Products Company X
Post Office Box 6696

4425 Northpolint Boulevard

Baltimore, Maryland 21219

Rea Plastics, !ncorporated
Post Office Box 766
Kingsport, Tennessee 37662

Read Plastlcs, Incorporated
12335 Wilkins Avernue
Rockvilile, Maryland 20852

Reading Industiies, Incorporated X
Reading Tube Divigion

530 Main Street

Fort Lee, Now Jersey 07024

Reco, Incorporated X
7th and Hosplital Streets
Richmond, Virginia 23219

S v el i B ES e T~ e O il 0D P een S S £y

Red Valve Company, Incorporated X
600 Bell Avenue
Carnegle, Peunsylvania 15106

Reed Manufacturing Company
1425 West Eighth Street
Erie, Pennsylvanla 16512

Reeves Rubber, Incorporated
415 Avenida Plco
San Clemente, Callifornia 92672
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Rehau Plastiks, Incorpcrated
3 North Street
Waldwick, Naw Jersey 07463

Reliance Flastic and Chemical Corporation
109 Kearney Street
Patterson, New Jersey 07509

Remco Manufacturing Company, Incorporated
205 South 85+h East Avenue

Post Office Box 15613

Tulsa, Oklahoma 74115

Repubilc Steel Corporation
144|~T Republic Bullding
Post Office Box 6778
Cleveland, Ohlo 44101

Raslstoflex Corporation
Roseland, New Jersey 07068

Reutzel, R. E., Company
Post Office Box 527
Fremont, Nabraska 68025

Ric-Wil, Incorporated
10100 Brecksvi!le Road
Brecksville, Ohio 4414

Ridge Plastics Company
Box 2205
Jonesboro, Arkansas 72401

Ridge Roo! Company
400 Clark Street
Elyria, Ohlo 44035

Rite-Flo Manufacturing Corporation
13020 Southwest 87 Avenue
Miami, Florida 33156

Roberts Plpe Line Construction
Box 169
Sulphur Springs, Indiana 47388

Robintech, Incorporated

1407 Texas Street
Fort Worth, Texas 7610l

C59
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Returned Reply
By USPS Recelved

Useful Used In:3
informetion Conce

Rochester Equipment Company, Incorporated
Post Offlce Box 6420
Rochester, Minnesota 55901

Rohm and Haas
Indeperdence Mal| West
Phlladelphla, Pennsylvania 19105

Rotuba “xtruders, |ncorporated
1401 Park Avenue
Linden, New Jersey 07036

Rovang, W. G., and Assoclates, |ncorporated
1943 Ncrth Columbia Boulevard
Portland, Oregon 97217

Royal Industrias Tetrafluor Division
2051 East Maple Avenue
El Segundo, California 90245

Royston Laboratories, |ncorporated
128 First Street
Pltt+sburgh, Pennsylvania 15238

Russel! and Land, !ncorporated
4017 East Eichel Avenue
Evansville, Indiana 47711

Ruth-Berry Company

34| East Brooks Road
Post Office Box 9056
Memphls, Tennessee 38109

Ryerson, Joseph T., and Son, Incorporated

Box 8000-A
Chicago, Illinols 60680
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Returned Reply Useful Used In 4§
By USPS Recelved Informatlon Concepts i

Sacramento Plpe Works
116 North 16th
Sacramento, California 95803

Safety Gas Main Stopper Company, Incorporated
525 Atlantic Avenue
Brookiyn, New York 11217

”

Sage Pipeline, Incorporated
Post Offlice Box 317
Gold Hill, Oregon 97525

Sandia Laboratories X X X
Albequerque, New Maxico 87115

Sandusky Foundry and Machine Company
Fulton and Market Streets
Sandusky, Ohlo 44870

o PR

Santa Fe = Curran and Company
Post Office Box 607
Aurora, Colorado 80010

| e

Satteriund Supply Company
. 17300 TR Conant Avanue
¥ Detrol+, Michigan 48212

-

Sawhil| Tubular Division
Cyclops Corporation

Box il

Sharon, Pennsyivania 16146

];»
1
4

Schnitzer Alloy Products Company
2 173 Pine Street
! Ellzabeth, New Jersey 07206

§ iﬂ Schulman, A., Incorporated
9 3550 West Market S+reet
2 iE Akron, Ohlo 44313

g Schwartz, H., and Sons, |ncorporated :
X 5101 Unrub Street 4
Philadelphia, Pennsylvania [3135

N Sciaky Brothers, Incorporated X X X
1 4915 West 67th Street
: Chicago, |!llinois 60638

o e

Post Office Box 3|
North Bergen, New Jersey 07047

Sebring Industrial Corporation
Post Office Box 467
Sebring, Florida 33870

lE cel

! Screens and Fabricated Metals Corporation

§
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Returned Reply

By USPS

Used
Information Concepts

Sellers Company, Incorporated
396 Church Road
King of Prussla, Pennsylvania 19406

SGL Piping Systems
Department DS

Post Offlice Box 2747
Wiimington, Delaware 19805

Shamrock !ndustries, Incorporated
Sperzel Br'iding Products Division
1010 Lyna .e Avenue, North
Minneapolls, Minnesota 55411

Sharon Steel Corporation
Post Office Box 291
Sharon, Pennsylvania 16146

Sheehan Pipe Line Construction Company
511 Natlional Bank of Tulsa Bullding
Tulsa, Oklahoma 74103

Sheldon, M. L., Plastics Corporation
350 LexIingion Avenue
New York, New York (0016

Shivel, Incorporated
411 Professlional Bul!ding
Bart{esviile, Oklahoma 74003

Slegfried Insurance
5565 South Lewis
Tulsa, Okiahoma 74105

Siver!line Plastics
Post Offlce Box 1806
Asheville, Nort+h Carolina 28802

Simpson Extruded Plastics
4421 Nugget Way

Post Offlice Box 10049
Eugene, Oregon 97403

Simpson Timber Company
Tank and Pipe Division
2301 North Columbia Boulevard
Portland, Oregon 27217

Sloane, R & G, Manufacturing Company, |ncorperated
21031 Ventura Boulevard

Post Office Box 2300

Woodland Hilis, California 91364

Cc62
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Returned Reply

By USPS

Recei ved

Useful Used In:
information Conceptsi

Slocomb Plastic Plpe and Products, |ncorporated
Drawer J - 302 Esto Highway
Slocomb, Alabama 36325

Smith, David, Steel Company, |ncorporated
4C| Metuchen Road
South Plainfield, New Jersey 07080

Smith, Enoch, Sons Company
144} Beck Street
Salt Lake City, Utah 84116

Smyth Rubber and Packing Company
512-5t4 Mercer Street
Jersey City, New Jersey 07306

Snelson, Incorporated
Post Office Box 312
Sedro Woolley, Washington 98284

Soltex Polymer Corporation,

a Subslidary of Solvay and Cie S. A. (Belgium)
550 Broad Street

Newark, New Jersey 07102

Sommervi|le~1l|1inols Company
Post Office Box 3158
Peoria, Illinols 61614

Sometco Plastics Company
3950 Swinnea Road
Memphls, Tennessee 38118

South Dakota Concrete Products Company
222 tEast Capltol
Plerra, South Dakota 57501

Souther, Incorporated
1952 Kienlen Avenue
St. Louls, Missouri 63133

Southern Boller and Tank Works, Incorporated
Thomas and Beltline R.R.
Memphis, Tennessee 38107

Southern Plastic Company

Dunbar Road
Columbla, South Carolina 25209
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Returned Reply Useful Used In

By USPS

Recelved Information Concepfs“i

Southwest Fabricating and Weldings Company, Incorporated X

7525 Sherman
Houston, Texas 77011

Southwest Manufacturing Company
Post Office Box 722
Downey, California 90241

Spatz Fiberglass Products, |ncorporated
Post Offlice Box 70A
Yorkliyn, Delaware 19736

Spear and Wood Manufacturing Company
South Wood Street
West Memphis, Arkansas 72301

Specliality Pipe and Tube, !ncorporated
302 Martin L. King Avenue
Warren, Ohio 44485

Speedline Flt+tings Division
Horace T. Pott+s Company

538 East Erie Avenue
Philadelphia, Pennsylvania 19134

Speicher Brothers, Incorporated
308 Portland Street
Celina, Ohio 45882

Spencer, G. R., Construction Company
1605 East Lincoln
Fort Collins, Colorado 80521

Spiratex Company
23403 Kean AVenue
Dearborn, Michigan 48]24

SSP Fittings Corporation
108 Northfield Road
Bedford, Ohio 44146

Stacey Manufacturing Company
359 Township Avenue
Cincinnati, Ohio 45216

Stainless Tubing and Plipe, Incorporated
1613 Manning Boulevard
Bristol, Pennsylvania 19007

Standard Pipe and Supply Company, |ncorporated
%01 City Line Avenue
Bala Cynwyd, Pennsylvania 19004

Standard Pipeprotection Division
General Steel Industires, |ncorporated
3000 South Brentwood Boulevard

py
S5+. Louis, Missour! 63144 c64
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Standard Plastlcs
| 760 Wast 1900 South
Salt Lake City, Utah 84104

Stanley Supply, Incorporated
Post Office Box 192

"B" Street and Hawallan Avenue
Wilmington, Callfornia 90744

State Plpe and Supply Company
4442 North Unton Boulevard
St. Louls, Missour! 63115

Stauffer Chemical Corporation
Post Offlce Box 1110
Long Beach, Callfornia 9080|

Sterns, D. E., Company
Post Offlce Box 1234
Shreveport, Louisiana 71163

S-T-M Supply Company, |ncorporated

97 New Brunswlick Avenue
Hopelawn, New Jersey 0886l

Strahs Aluminum Company, |ncorporated

804 Snedliker Avenue
Brooklyn, New York 11207

Structural Fiberglass, Incorporated

250 Sixth Street
Verplanck, New York 10596

Stuart Corporation
1407 South Second Street
Plainfteld, New Jersey 07063

Stupp Corporation
Post Office Box 3558
Baton Rouge, Loulsiana 7082|

Sul lair Corporation
3700 tast Michigan Boulevard
Michigan Clty, Indiana 45360

Superior Equipment Company
Post Office Box 769
Bucyrus, Ohio 44820

Swanson Company

3747 West Buckeye Road
Post Office Box 6557
Phoenix, Arlizona 85009
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Returned Reply Useful Used 1
By USPS Received !Information Conc

Synthetlic Products Company
Division of Dart Industries
1636 Wayslde Road
Cleveland, Ohio 44112

-

S & Z Construction Company, Incorporated
16875 West Cleveland AVenue
New Beriin, Wisconsin 5315|
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Returned Reply Useful Used In !

Talent Engineering, Incorporated
680-2 Meyers Street
Los Angeles, Callifornia 90033

Tapco International, Incorporated
1403 North Post Oak Lane
Houston, Texas 77024

Tapecoat Company

Division TC Manufacturing Company, Incorporated
1527 Lyons Street

Post Office Box 631

Evanston, lllinols 60204

Tarnow Pipeline Construction Company, |Incorporated
Post Office Box 247
Casey, lllinois 62420

Technical Speciaities Company, Incorporated
Rosylin Place
Mount Vernon, New York 10550

Telsco Industries
Post Office Box 18205
Dallas, Texas 75218

Tenneco Chemicals, |ncorporated
Organics and Polymers Division

Turner Place, Post Office Box 2
Piscataway, New Jersey 08854

Tennessee Tube Bending, Incorporated
Mitl Street
LaFoliete, Tennessee 37766

Tex-Tube Division

Detrol+ Steel Corporation
1503 Nort+h Post Oak Road
Post Offlce Box 7705
Houston, Texas 77007

Thaxtcn Tool Company
Post Office Box 4059-A
Pit+tsburgh, Pennsylvania 1520

Thermacon !ndustries, {ncorporated
No. | Thermacon Bullding

Rockhi |1 Road

Cherry Hill, New Jersey 08034

Thermoplastics, Inccrporated

1401 South Industrial Drive
Mishawaka, Indiana 46544

Ccs67
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Returned Reply Useful Used":
By USPS Received Information Conce

Thompson Culvert Company, Incorporated
110 Ford Lane
Hazelwood, Missouirl 63042

Thompson Pipe and Steel Company
304! Larimer
Denver, Colorado 80201

Thypin Steel Company, Incorporated
49-~55 30th Street
Long Island City, New York 11101

Tloga Pipe Supply Company, !ncorporated
2400 Wheatsheaf Lane

Post Office Box 5997

Philadelphia, Pennsylvania 19137

e 7 fen 25 oY O

Tiros Plastics Corporation
540 Tarrytown Road
White Plaing, New York 10607

&

Tomaro, Nich and Son, Incorporated
13597 7 Mile Road
Caledonia, Wisconsin 53108

) e SN S

Toronto Plastics and Machine Company
9 Hendricks Avenue and Route 30
Chesi lhurst, New Jersey 08089

| g

Transpolymer Industries, Incorporated
100 South Justison

Post Office Box 1945T

Wilmington, Delaware 19899

g

Trel leborg Rubber Company, Incorporated
30702 Solon Industrial Parkway
Solon, Ohio 44139

 seat!

Trent Tube Division
South Church Street
East Troy, Wisconsin 53120

o IR

Trenton Pipe Nipple Company X
626-628 Brunswick Avenue
Trenton, New Jersey 08607

Triangle Pipe and Tube Company, Incorporated
Post Office Box 711
New Brunswick, New Jersey 08903

Tridyn Industries X X

Post Offlce Box (56
Co!fax, North Carollina 27235

ce8

g
.‘ I
o /
o
P .
1 ki [
i l
% J
.28
A
‘ ’
.
s




Returned Reply Useful Used in
By USPS Received Information Concepts °

Tri-Polint Industrlies X
Divislon of Oak industries
Hooslck Falls, New York 12090

Truly Tubular Fitting Corporation X
Post Office Box 1160
Mount Vernon, New York 10550

g Tube Manufacturing Company, |ncorporated
[ 89-T Route 206
Somerviile, New Jersey 08876

§§ Tube Turns Division (Chemetron) X
222 Cedar Lane
Teaneck, New Jersey 07666

]

Tubeco, Incorporated
121 Varick Avenue
Brooklyn, New York 11237

e=l

Tube-Line Manufacturing Company X
Division of Midwood Industries, lncorporated

48-13 20th Avenue

Long Isiand City, New York 11105

=

Tubular Steel, Incorporated
Post Office Box 65-T
Hazelwood, Missouri 63042

= =

Tyier Pipe Industries, Incorporated X X
Post Offlce Box 2027
Tyier, Texas 7570
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Returned Reply Useful Used l.f
By USPS  Recelved Information Concep!

U -~ Brand Corporation X
Clark and Greene Streets
Ashland, Ohio 44805

Umstead Manufacturing Company
400 East Water Street
St. Charies, Michigan 48655

Unaflex Rubber Corporation X
255~T 19th Street
Brook!yn, New York 11215

Urnion Carbide X X
Linde Division

270 Park Avenue

New York, New York 10017

Unlon Carbide Corporation X
Plastics Products Division

3 270 Park Avenue

L Maw York, New York 10017

 Jmec | P

=g

Uniroyal Chemical

1 EMIC Bullding

' Spencer Street

Naugatucik, Connecticut 06770

[N
ree

C3 =

.
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g

Uniroyal, Incorporated
1230 Avenus of the Americas
New Yerk, New York 10020

g 1
9

-

United Air Specialiists, incorporated X ¢
6665 Creek Road
Cinclinnati, Ohio 45242

[ Suinte

S

United Conveyor Corporation
300 wilmot Road
Deekfield, Illinois 60015

i
- 4

T

United McGiI| Corporation
Pos* Offlce Box 820 TR
Columbus, Ohio 441i6

i
|
;
5,,
|
|
!
%

Unlted Moulded Products Corporation
2 Yennicock Avenue
Port Washington, New York 11050

United Pipe Nipple Company, |Incorporated

1867 Atlantic Avenue
Brooklyn, New York 11233
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Returned Reply Useful

By USPS

Used In
Recelved Information Concepts

United Plastlics

Division of Environmental Equipment, |ncorporated
11627 North Houston-Rosslyn

Houston, Texas 77038

United Plastics Machinary
520 Lancaster Street
Frazer, Pennsylivania (9355

United Sheet Metal Division
United McGit| Corporation
202 East Broadway
Westervii{le, Ohio 4308I

United States Aluminum and Steel
Highway Products Corporation
8000 Farrow Road

Columbia, South Carolina 29203

United States Extrusions Corporation
Crossways Park Drive
Woodbury, New York 11797

United States 'iteel Corporation
600 Grant Street
Pittsburgh, Pennsylvania 15230

Unitad States Steel Corporation
Supply Division

13535 South Torrence AVenue
Chicago, Il1inols 60E33

Urethane Rubber Corporatiun
Post Office Box 646
Mount Clemens, Michigan 48043

Usona Manufacturing Company
3512-T Chouteau Avenue
St. Louls, Missourt 63103

U.S. Pipe and Foundry Company, Incorporated
{000 West 19th
Chattanooga, Tennessee 37408

U.S. Plastics, Incorporated
Post Office Box 152
Houston, Mississippi 38851

U.S. Tube and Foundry Company, |{nccrporated

485 Wortman AVenue
Brooklyn, New York 1208
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Vacuum Barrier Corporation
5 Barten Lane
Woburn, Massachusetts 01801

V.icor Enginaering Corporation
665 Carnegie Avanue
Ken!l lworth, New Jersey 07033

Valley Industr!a Plastics. Incorporated
2000 Beaver Avenue

Monaca, Pennsylvania 1506/

Valley Steel Products Company

Post Offlce Box 503

St. Louls, Missourl 63166

Valmont Industries, incorporated

Valley, Nebraska 68064

Van Beek Industries, |ncorporated
82 trogress Street
Union, New Jersey 07083

Van Ess Company
500 West 7 Miie Road
Comstock Park, Michigan 49321

V.AW,. of America,
U.S. Route 209
Elienvilie, New York 12428

I ncorporatced

Vermeer Manufacturing Company
Post Office Box 200
Pella, lowa 50219

Vermeer Sales and Service
Post Offlice Box AK = Highway 6
West Salem, Wisconsin 54669

Vico Vibratinsn and Nolse Control,
448 West 36th Street
New York, New York 10018

Vinylex Corporation

2636 Byington - Solway Road
Knoxv!i!le, Tennessee 37921

Cc72
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Returned Reply Useful ‘
By USPS Received Information Concep !

Virginia Metal Manufacturing Company, |ncorporated
Post Office Box 2438
Roanoke, Virginia 240!0

Virginia Plastics Company
Post Office Box 165-T
Roanoke, Virginia 24002

Vulcan Lead Products Company
1543 West Plerce Street
Mi Iwaukee, Wisconsin 53204
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Returned Reply Useful Used In ¥
By USPS Received Information Concepts’

Walker, Cecli! |., Machinery Company
Post Offlce Box 2427
Charleston, West Virginia 25329

oy

Wallingford Steel Company X
100 Valiey Street
Wal!ingford, Connecticut 06492

Wallace, Willlam, Divislon X
1475 O01d County Road
Belment, Callifornia 94002

e

; Warner Manufacturing Corporation
i 267 Watsessing Avenue
Bloomfieid, New Jersey 07003

| gm—

L Warren, John V., Incorporated
| 502 Wouth Street
b Rensselusr, New York 12144

Waterman Construction Company, Incorporated
Post Offlice Box 386
Waterman, (llinols 60556

) Waterman Machine and Manufacturing Company
! 1223 Germantown Avenue
1 Philadelphia, Pennsylvania 19122

SIS Lmwes TSP TUTOTD e AT

\ waeb Plastics Company, !ncorporated
; East Oftawa Street
Richwood, Ohio 43344

At e ol -
- ———

Wells Engineering Company
2922 West Lake Street
Chicago, !llinols 60612

[ - Wesflex Manufacturing Corporation X
Post Office Box 1009
Richmond, Cafifornia 94802

T LA T et s e VY. k. Ly oo e, N il e o s o

S

Western Plastics Corporation X
2330 Port of Tacoma Road
Tacoma, Washington 98421

F ="""1
-y

¢

Western Plastics Corporation

East 7th Street Road at Prospect Avenue
Post Offlice Box 249

Hastings, Nebraska 6890!

o B et |

Westfield Sheet Metal Works, !ncorporated
48 Monroe Avenue
Kenilworth, New Jursey Q7033
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By USPS

Rep ly
Recelved

Useful Used in
Information Concepts

Wheatland Tube Company
Independence Square Public Ledger Buillding
Philade!phlia, Pennsylvania 19106

Wheel Ing Machine Products Company
1947 Krause Street
Wheel ing, West Virginia 26003

Wheel Ing-Plt+tsburgh Steel Corporation
4 Gateway Center

Post Offlce Box |18

Flttsburgh, Pennsylvania (5230

Whinery, W. D., Incorpecrated
Post Offlice Box |1062-T
Tacoma, Washington 9841|

White Metal Rol!ling and Stamping Corporation
84 Moultrie Street
Brooklyn, New York 11222

Whittaker Pipeline Constructors
7021 Highway 136
Porter, Texas 77365

Wilson-Tek Corporation
900 East National Avenue
Brazil, Indiana 47834

Witco Chemical Corporation
29! Fairfield Avenue *
Falrfield, New Jersey 07006

Woodhi!| Nipple and Supply, Incorporated
East 123rd and Euclid
Clevaiand, Ohio 44106

Work Equipment Company, Incorporated
11905 West Ripley Street
Ml Iwaukee, Wisconsin 53226

Worthy Brothers Plipeline Corporation
118 Middleboro Road

Post Office Box 3009

Wilmington, Delaware 19804
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Xaloy, Incorporated
3 Terminal Road
New Brunswick, New Jersey 08903

Yoder Company
5528 Waiworth Avenue
Cleveland, Ohfo 44102

Young Meta! Products, incorporated
1011 East 148th
East Chicage, Indiana 46312

Youngstown Sheet and Tube Company
Post Office Box 900
Youngs.own, Ohlo 44401

Youngstown Steel and Alloy Company
Box 217

520 West Maln

Canfleld, Ohio 44406

Youngstown Welding and Engineering Company

3720 Oakwood Avenue
Youngstown, Ohlo 44509

Zeus Industrial Products, Incorporated X

100 Foot of Thompson Street
Department TR
Rar{tan, New Jersey 08869

Zeston, incorporated
Post Office Box 46-A
Fords, New Jersey 08863

e o et et Tt~ T Them e v e

Raturned Reply Useful
By USPS  Recelved Information Co
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Other Informatlion Sources
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Amerlcan Concrete Plipe Assoclation
1501 Wilson Bivd.

Arlington, VA 22209

American Petroleum Institute
2100 L St., N. W.
Washington, DC 20034

American Pipe Flttings Assoclation
26 Sixth St.
Stamford, CT 06905

American Supply Association
221 N. Lasalle St.
Chlicago, (L 60601

American Weliding Socliety, Inc.
2501 N. W, 7th Street
Miami, FL 33125

Assocliation of Industry Manufacturers
1413 K Street N, W,
Washington, DC 20005

Associstion of Oll Pipe Lines
1725 K St. N. W.
Washington, DC 20006

Bituminous Pipe Institute
111 E. Wacker Dr.
Chicago, IL 60601

Cast Iron Pipe Research Assoclatlion
1301 W. 22nd St. Sulte 323
Oakbrook, 1L  €0521

Cast lron Soil Plpe Institute
2079 K St. N, W.
Washington, DC 20006

Concrete Joint Instltute
2 Kimball St.
Elgin, IL 60120

Distribution Contractors Association

506 Harvard Tower
Tulsa, OK 74135

D2

Reply Useful
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m Reply Useful
‘Rece I ved “Information
{ National Assocliation of Pipe Coating X X

Applicators
2504 Flournoy-Liucas Rd.
Shreveport, LA 71108

By

Natlonal Assocliation of Pipe Nipple
Manufacturers, Inc.

1745 Merrick Ave.

Merrick, NY (1566

=

National Certified Pipe Weiding Bureau X X
5530 Wisconsin Ave. Sulte 750
Washington, DC 20015

 S——

National Clay Pipe Institute X X
\ 1130 174h St. N.W.
E Washington, DC 20015

Natlonal Corrugated Steel Pipe Association X X
Chicago-0O'Hare Aerospace Center

= 4825 N. Scott St.

- Shiller Park, IL 60176

YT

. National Piumbing, Heating, Cooling

and Piping Manufacturers Association
1413 K, St. N. W,
Washington, DC 20005

| g

3 Pipe Fabrication Instltute X X
' 1326 Freeport Rd.
Pi++sburgh, PA 15238

‘,.-—.1
=
b4

Pipeline Contractors Assocliation
2800 Republic National Bank Bldg.
Daltas, TX 75201

R
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e

Piping Promotion Trust
742 Ponce De Leon Place N. E.
Atlanta, GA 30306

=

F sl ik

Plastics Pipe Institute X X
250 Park Ave.
New York, NY 10017

s Db it g
E.T ¢

e R, s F i

=1

Socigty of Plastics Englneers, Inc.
656 West Putnam Avenue
Graenwich, CT 06830
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Concept Comparison Worksheets

(For Flgure 8)
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